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works managers have accepted this offer of advice on the 
est methods of reducing handling costs. Often the answer proves 
nvestment in a Jones Crane, and remarkable savings then 
llow. Our offer—which is, of course, a free one—remains open 


WHY NOT TAKE ADVANTAGE OF IT NOW! 


Capacities up to 10 tons... mobile, crawler, 
Fast-Travel’, truck, rail and fixed base mountings 
Ri grabs, magnets and 


airy equipment 


GEORGE COHEN SONS & COMPANY LIMITED 
WOOD LANE, LONDON, W.!2 


& L Steelfounders & Engineers Ltd 





Jones cranes 


-take the load! 
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2,000 kW Gas Turbo-Alternator on test at Hartlepool | 


This open-cycle gas turbo-alternator for Shelton Iron & Steel Ltd., is designed to 


burn blast-furnace gas, gas-oil or a mixture of the two. The guaranteed overall 


thermal efficiency (output measured at the alternator terminals) is 20.5 per cent. 





It was built at the works of... 


Richardsons Westgarth (Hartlepool) Ltd. 


AT HARTLEPOOL, CO. DURHAM, 





who are able to build gas turbines up to 30,000 kW per unit. 
They are also manufacturers of land and marine steam re 
turbines, water tube and shell boilers, turbo blowers and 


gas exhausters, condensers, feed heaters and water strainers. NM ?) 





A member of the RICHARDSONS WESTGARTH GROUP 














pb areca ponte 








July 4, 1958 THE ENGINEER 3 
PRATT 


MAXIMum 


production 
—-minimum 
outlay 


Costly design eliminated 





All parts standardized 
Operate with minimum supervision 


Ideal for bulk handling in Flour Mills, Sugar Refineries, 
Fertilizer Plants, Cement Works, Chemical Plants, etc. 


All types of Belt Con- 
veyors and General 
Material Handling 
Equipment 





CONVEYORS (ENGLAND) LTD. 


Crabtree Manorway, Belvedere, Kent 
ERITH 4223 & 5751 














For accuracy in operation... ae 
THE BESCO ! —— 


Inclinable Power Presses 


Model BA, Mark IZ. 











These machines have all the qualities making them the key to your press shop and they 
can be supplied IMMEDIATELY FROM STOCK or just when you want them. 

First, and essentially, they will give you quality in workmanship and accuracy in their 
operation. 

From the foremost medium range on the market, Besco Inclinable Presses, Model BA, 
Mark Il, sizes 18, 19, 20 and 21. (Registered Design No. 841913.) 


Size Pressure exerted Adjustable stroke | = 
BAI8 10 tons gin.—I jin. 
BAIS 18 tons din.—2gin. 
BA20 28 tons gin.—2jin. | 
BA2! 40 tons tin. —3 jin. | 


They give you top capacity with plenty of safety and the adjustable strokes are generous 
in their range. 
Full details from:— 


FS Edwards Ltd 


Specialists in the manufacture of fine medium presses 


Edwards House, 359-361 Euston Road, London, N.W.1. | Lansdowne House, 41 Water Street, Birmingham 3 
Telephones: EUSton 4681 (7 lines), 3771 (4 lines) Telephones: CENtral 7606-8 
Telegrams: Bescotools Norwest London Telegrams: Bescotools Birmingham 3 
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ANY LENGTH OF PULL 


ee ee eee 


A A A A A A A A A ST Se be | Hoe 


Se ee ee ce ee seme ee ell 











ENGINEER July 4, 1958 





for all Lifting 
and Pulling 


The T.35 is an entirely new model in the unique Tirfor 
range of lifting and pulling machines. Like its smaller 
predecessor, the Tirfor model T. 13, it is portable,‘and 
easily controlled by one operator. 
The new machine weighs 59 Ibs., will lift (S.W.L.) 3-tons, 
and pull 5-tons. 


SN ey ee ee ee ee ee eee ee 


[ TIRFOR LIMITED | 


I 27, BROOMGROVE ROAD, SHEFFIELD, 10. t 
i Telephone: 62981 | 





\, ~S \ ee SY 
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ONE OF THE SIMM ENGINEERING GROUP 


EES ELSE TES LAL 





Buden 





We now have good stocks of 
PRESSURE GAUGES 
22", 3°, 4° and 6" dials 
in all standard ranges. 






BUDENBERG GAUGE CO.LTD., 


MANCHESTER 


K STREET, | 


BROADHEATH Wr 








RUBBER . 


SEALS-pecu Liar and PARTICULAR 


This type of seal was designed to take up mating-plate variations 
with reasonably balanced compression resistance, provide for 
simple assembly, have low permanent set and withstand wide 
climatic change in exposed conditions. 

It is a class of job requiring confidence with costly tooling and 
experience in specialized production. Can we help you? 


The HUNTINGDON RUBBER Co, Lro. 


SPECIALIST RUBBER MANUFACTURERS. 
Phone HUNTINGDON 934 (4 lines) 
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The logical choice in ELECTRIC MOTORS 





Upto 5,000 h.p. 


Years of trouble-free service from Brush Electric Motors is proof of the practical wisdom 
and first class workmanship which distinguishes Brush products the world over. No better 
motors than Brush ever came out of any works. 

To supply the power drive of industry, Brush offer a range of quality built AC motors 
with all types of enclosures and standard speeds, for horizontal or vertical mounting. 

DC motors are also available with similar outputs. 

If you require motors within this range, just write to BRUSH stating your particular need 
—our technical engineers are at your service without obligation. 














boas 
ie SLIPRING 
' CONSTRUCTION 
Se ated aad re. ee a ee 
a : a ie 3 ; # fe tints: 7 ie 
fe ee eS _. Literature’G and stocklists 


__ available on application 


— for quality 


BRUSH ELECTRICAL ENGINEERING CO: LTD — 
Loughborough « England - (Member of the Brush Group) hie 


big = re Fe 12 nt nc: 5 laa sina ti ilalaniti P Fendi Mipindldld nine SS tts 
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AeA wiACAIN  ACAIN 
SPIRATUBE... 


> +. is proving industry’s most versatile ducting. Light, 
Tough, Flexible, Retractable, Spiratube can be installed quickly 
and easily. It won’t kink or buckle and can take 180° bends with 
ease. Economical too, because it can be dismantled and used 
many times. For fumes, dust, light materials, abrasives and 
scores of other applications SPIRATUBE is a standard specifi- 
cation. Clip this advertisement, pin it to your letterhead and send 
it to us. By return you will receive a fully illustrated brochure 


which tells you what Spiratube will do. 
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GEL 


FLEXIBLE DUCTING LIMITED 


103 SHUNA STREET, MARYHILL, GLASGOW. N.W. 
Telephone: MARyhill 3729. 


Telegrams: FLEXIDUCT, GLASGOW. N.W. 


An associate company of George Maclellan & Co. Ltd. Established 1870. 





Steel plate fabricated work 


Made in powers of 300, 450 & 600 tons (450-ton model is illustrated) 
A fully detailed pamphlet is available on request. 


of GREATER STRENGTH 


and BETTER FINISH 


Hugh Smith Electro-hydraulic Flanging 
Presses 


Flange heavy plates, cold, to a right 
angle, accurately, with nicely 
radiused corners 


Robustly built (all steel) to ensure 
accuracy and freedom from deflection 


Massive moving beam with long guiding 
Direct acting hydraulic rams 


Self-contained, with efficient 
and reliable pumping equipment 


Require a minimum of maintenance 


Specialised production ensures 
competitive prices and good delivery 














HUGH SMITH & CO. (PossiL) LTD., 


Telephone : POSSIL 8201/2'3 Telegrams “ POSSIL, GLASGOW ”’ 
HUGH SMITH WERE ESTABLISHED IN 1875 AND HAVE NO CONNECTION WITH ANY OTHER COMPANY. 





HAMILTONHILL ROAD, GLASGOW, N.2. 
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THE MANN ORGANISATION 


? 








ROLLING MILL DIVISION 


Stanat-Mann Rolling Mills are 

built as complete installations including 
drives. Production and Research Mills 
2-High, 4-High, and combination 2-High/ 
4-High up to 16” dia. for hot and cold 
rolling. Single or multi stand units. 

Nuclear Mills, Wire Flattening Mills, 
Levellers Powder Mills and Slitters also available, 


Stanat-Mann T.A. 625 2-High/4-High “en ’ Mobile Complete Control 


Combination Mill. 8” Diameter x 10” Rolls. Cabinet and Mill Desk for 
quae qu cine Glue mms qiimy Gene cin GED Gum cme sini annus ques autiy Ques Gu GRO Geen cine. aunesté  cinmeh) oiemm euaee .aceel Full Instrumentation and 


ELECTRONIC DIVISION 


Overall Dimensions 
x2 x ¥-4. 

ELECTRONIC CONTROLS DESIGNED & BUILT FOR ROLLING MILLS 

SPECIAL PURPOSE MACHINERY & MECHANICAL HANDLING EQUIPMENT. 
Electronic control of Ward-Leonard Drives with stable speeds for constant 
torque and H.P. ranges up to 1000 H.P. now available. Full sequencing and 
programme control. General Industrial Electronics. All at extremely 
competitive prices. 








Kind permission Roll Race Conveyors Ltd. 








MECHANICAL HANDLING AND 
GENERAL ENGINEERING DIVISION 


LEFT. Roll Race Bus Conveyor typical of 
application of the most: efficient heavy load 
conveyor in the world. 

BELOW. Installation for conveying and 
handling hot steel tubes shown is typical 
contract installation undertaken. 


Typical projects in hand or recently installed. 

@ Heavy Plate Handling Scheme for Northern 
Aluminium Company. 

@ Large Powered Run-in and Run-out Mill Table. 

@ Ingot Transfer and Mill Table Feed Unit. 

@ Heavy Paper Reel Conveying and Sorting Scheme 
with Roll Race Conveyors Limited. 

@ Heavy Tractor Assembly Line with Roll Race 
Conveyors Limited. 

@ Continuous Casting and Rolling Installations. 





Kind permission Stewarts & Lloyds Ltd. 


ALBERT MANNS ENGINEERING COMPANY, LTD. 
BASILDON - ESSEX ~<_ Telephone: BASILDON 20421. Cables : ‘AMECO’ 
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OF JAMES MILLS LTD 


BREDBURY STEEL WORKS WOODLEY. NR. STOCKPORT 


EXORS. 


Telephone: WOODLEY 2231.(10 lines) Telegrams: ‘‘MILLS'' PHONE WOODLEY 
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Comprehensive Quasi-Are D.C. motor generator, engine set and rectlfier range 














NEW! 


REVOLUTIONARY 
MGB.400 MOTOR 
GENERATOR FOR 
SITE OR SHOP 


There’ll be a huge demand for the MGB.400 WELDING 


Here’s why! 











* Ideal welding performance under all conditions * Minimum current and voltage drift 
%* Separate trouble-free excitation with no moving parts *% Short overall length giving maximum shaft stiffness. 
* Fully laminated magnetic circuit giving rapid voltage 
recovery New engine-driven welder incorporating this 
%* Automatic star/delta starter generator design offers you: 
* Large, easily accessible brush-gear giving excellent * all the advantages of the MGB.400 
commutation * fully automatic idling 
K Combined voltage and current regulation * electric starting 
* — Armature, commutator and field coils readily replace- %*  Flexitor suspension available on running gear 
able So * ample reserve of engine power at maximum current 
ok High electrical efficiency i 
* ha Sith acieeins Dhcaebad int ensieane For further details, specifications, etc. please write for our 


For better welding 


and friendly service 


leaflet. 


QUASI-ARC 


QUASI-ARC LIMITED - BILSTON - STAFFORDSHIRE 
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PHASE-EARTH 


LOOP IMPEDANCE 
TESTER 


(PATENT APPLIED FOR) 








An actual phase-to-earth fault is 
applied momentarily and the Tester 
checks that the prospective fault 
current of three times the fuse 
rating can flow. 



















Model No. 1 for testing single- 
phase or three-phase four-wire 
gutta earthed neutral supplies up to 60 


sorte amperes. Selected fuse ratings 15, 
— 30, 40 and 60 amperes. Suitable for 
P.M.E. systems (Protective Multi- 
ple Earthing). 





SIMPLE - SPEEDY: SAFE tS 
Model No. 2 has additional facili- 


ties for testing up to 150 amperes, 

single-phase and three-phase, three 

Please write for List IN.13 or four-wire. Selected fuse ratings 
15, 30, 40. 60, 75, 100 and 150 

a MOSTON - MANCHESTER 10 amperes. Suitable for P.M.E. 


London Office: systems (Protective Multiple 
KERN HOUSE, 36 KINGSWAY, W.C.2 Earthing). 





FI172/2 





In the countless applications involving transmission of fluid under 
pressure and temperature there is a component to suit every type 
of installation. A complete range of flexible metallic tubing and 
bellows in many metals and alloys, with unions, is at your service. 


ABBWASW 
1g PROGR? 


Metalflex high grade 
flexible all-metal 
corrugated type 
tubing ideal for 
applications involving 
constant regular 
movement under 
pressure. 


Available in bronze 
for steam and 

water, recommended 
for Platen, Tyre 

and Laundry Presses, 
and in steel for 
searching oils, 
superheated steam 
and similar work. 





DERBY WORKS + VALE ROAD =: LONDON, N.4 


Tele: STAMFORD HILL 6696. Grams: METALFLEX, EASPHONE, LONDON. 








TUBING COMPANY L7p.. 
Makers of Reliable Flexible Metallic Components for over half a century 


ss 
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what, no nuts ?.. . 


Nuts to use nuts? Well, not exactly, but the fact that 

the Tapping Screw obviates the use of nuts is just one of 

its distinct advantages over the conventional Machine Screw. 

There’s the saving in time to consider too. And cost. 

And there’s no doubt whatever that the tapping screw 

makes for a better job all round. With its self-locating 

point the tapping screw forms its own thread thereby 

eliminating a separate and expensive tapping operation. 

Obviously it makes for easier assembly, is stronger, cheaper 

and faster. Safer too when the Phillips recessed head is specified, 
. designed for power driving without damage to worker or job. 


You'll be well advised to change over to Tapping Screws. 
Linread 


Nothing nuts about that ! 


LINREAD LTD. COX ST. BIRMINGHAM 3 


SLOTTED AND PHILLIPS RECESSED HEAD MACHINE SCREWS AND TAPPING SCREWS + HIGH TENSILE HEXAGON HEAD BOLTS AND SETSCREWS 
AIRCRAFT BOLTS, SCREWS AND RIVETS + SEMS + RIVNUTS + CUSTOM DESIGNED COLD FORGED FASTENERS + ALEX SCREWPLUGS. 


c 
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STRATFORD LONDON 





MODEL ““D” No. 18 


PRECISION TOOL-ROOM LATHES 


MODEL “D” 
BUILT IN 3 SIZES. SWINGING 13-15-18 INCHES OVER BEDWAYS 








INSULATION INVESTMENT 
begins with Newalls 


The post-war period has seen much industrial expansion. 
In terms of thermal insulation this has mcant an increasing 
demand for more efficient insulation to cover all the 
temperature ranges of present-day industry. In fact we now 
provide insulation for temperatures as low as minus 300°F up to 
over 2000°F. The development of such products as Newalls 
85% Magnesia and Newalls Newtempheit Insulation has 
proceeded hand in hand with improvements in insulation practice. 
Experience in many large industrial contracts, coupled with 
the work of our Research Laboratories, has found us equal to 
any new problem. In many power stations, oil refineries, 
industrial power plants, large cold stores and chemical plants, 
you will find evidence of the wide experience we as the 
country’s largest thermal insulation manufacturers and 
contractors, have built up in a half century of operation. 
Based on this experience we offer free consultation on any 
aspect of insulation. 











Where there’s a problem + 
f insulation there’ (\\ WONT C 
creas \\ OVA. 


Reig? NEWALLS INSULATION CO. LTD. Head Office: WASHINGTON, CO. DURHAM 

ae A member of the TURNER & NEWALL ORGANISATION 

ae Offices and Depots at LONDON, GLASGOW, MANCHESTER, NEWCASTLE UPON TYNE 
BIRMINGHAM, BELFAST, BRISTOL & CARDIFF. Agents and Vendors in most markets abroad 


. 
‘ 
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= HEAVY DUTY 
RING SPANNERS 


A formidable tool when used in con- 


WAKE Liguyt OF THA» 
junction with our special tubular 


In B.S., B.S.W., American, A/F and 
Equip with KING DICK 


a Unified Hex. Sizes. 
Precision-made under carefully controlled 
conditions, KING DICK Hand Tools set a 


SLOGGING RING 
SPANNERS 

superlative standard for Heavy Engineering 

work. 








Available in B.S., Whitwortn, Ameri- 
can, A/F, and Unified Hex. Sizes to 
suit all requirements. 

FLAT 74° SLOGGING 

RING SPANNER 

in B.S., B.S.W., American, A/F and 
Unified Hex. Sizes. 


PODGER ENDED SOLID 

BOX SPANNERS 

In B.S., B.S.W., American, A/F 

and Unified Hex. Sizes. 

RING PODGER SPANNERS 
w A heavy-duty tool supplied in all 

i sizes to meet your requirements. 


OPEN ENDED PODGER 
SPANNERS (Fiat 15°) 
Forged in Chrome Vanadium Steel 
to withstand the hardest work. 








Please send for fully illustrated catalogue 
which will give you complete details of our 
range of hand tools. 








- 






BRITISH 











8 §'nGéeoeOo & 


KING DICK ) 
HAND TOOLS 

















POWER 
OPERATED 
SOCKETS 
For assembly 


ABINGDON WORKS KINGS ROAD 
TYSELEY . : BIRMINGHAM, I! Grong. pad Warde Toole, te 


#, 4°, 8", 1°, 14 and 2” Square Drive 


. An Achievement 
But... Ais to Crow About ! B A R 
BANS 


Superlatives 


* Only Barimar could have tackled an outsize job like this, saving an important 
branch of a great industry from a serious hold-up; only Barimar could have 
returned the repair to the owners with the famous Barimar Monty-Back 
Guarantee. 






































Barimar are not 

keen on superlatives, 

but here is a recent 
welding repair of which they 


are mighty proud. It kept . : 
pete sanarts steadily on the job working in relays, day and night, for over a fortnight. It was a welding 


job in which every moment counted. for many thousands of pounds of productive work for the British Motor Car 
a industry was at stake! 
Take a look at the pictures; they tell a vivid story of the damage and repair 





As the picture on the right shows, the four toggle-shaft 
» p 5 ical lugs were broken right away—two of these broken lugs 
of the crown of a mighty power press—a machine that stamps out te weighed halfa-tan cunt Tae repair to each lug was a poser in 
7 d components for the Motor industry in Great _ itself—the sort of poser that Barimar experts delight to tackle 

thousands of body panels ant ee po ae PROT TE: ian ieie’ and solve. Not only were the lugs shattered, but there were also serious 
. Britain every year. “ Mighty”’ is the word, for this press crown alc 8 = sapere pte | ma‘n body of the casting. Some twenty-five feet 
: é hat had to be repaired was grievous. of cracks i ractures to be welded in metal up to 7 ins. thick. Through- 

twenty tons and the damage that ha out, the a called for not merely welding, but for superlative welding— 
Now regard the top picture showing the completed job. The lugs were lined Barimar Scientific Welding. 






































up so accurately before welding that subsequent machining was reduced to Barimar House, 
a minimum. Reconditioned, strengthened, tested before dispatch and 22-24, Peterborough Road, . 
guaranteed, the crown was ready for service again within record time. The ~~ D> FULHAM, LONDON, S.W.6. 
losses on production were reduced to the lowest possible level. Telephones: RENown 2147-2148 (Night 2148). Telegrams: “‘Bariquamar, Walgreen, London.”’ 
. BIRMINGHAM, 12: 116-117, Charles Henry St. Tel: Midland 2696. NEWCASTLE UPON TYNE, 1: 64-66, The Close. Tel: 21055. 
BARIMAR BRANCH ADDRESSES: MANCHESTER. 13: 67, Brunswick St., Ardwick. Tel: Ardwick 2138. GLASGOW, C.2: 134, West’George Lane. Tel Commal soo, 
. » . . 4 , $s 
BARIMAR—The World’s Scientific Welding Engineers 









a 





THE ENGINEER July 4, 1958 


16 


From the driver’s cab... 


ae 


me OU ry 





The driver of a modern Diesel Locomotive has very definite views 
on what its performance should be. He expects it to provide easy 
control and a clear view, to be able to absorb sudden strains and 
still have plenty of power in reserve. 

That’s why a Fowler Diesel Locomotive earns his full approval ; started 
at the touch of button, easy and simple to maintain, the Fowler 


Diesel Locomotive does its job with safety, efficiency and ease. 








ER 


JOHN FOWLER & CO. (Leeds) LTD., LEEDS, 10 


Telephone: Leeds 30731 


WE 





Products of the Marshall Organisation 
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Men who work at 
PRESSURE 





know the value of 
reliable and 
accurate 


VALVES 


Automatic plate and disc valves 
are our particular concern. It's 
astonishing how many different 
versions of these vital components 
we have produced in the last seventy 
years. Our experience is unique 
and is at your service. 


Your valve problems are 
our business 





Lyd PaaS A} SaSSSA 
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DEUTSCHE EDELSTAHLWERKE 


AKTIENGESELLSCHAFT 
KREFELD (GERMANY) 
A.|.D aprproveo 


FORGED STEEL ROLLS 


FOR THE COLD ROLLING OF 
SHEET AND STRIP MATERIAL 


\ ROLLS AND ROLLERS 


\ FOR STRAIGHTENING AND 


¥. 


b eee STANDS 


ROLLERS 


FOR THE PRODUCTION OF 
TUBES FROM STRIP MATERIAL 
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—— What we want 


RERS OF ELECTRIC 


cL IRED FURNACES 
sedan ie ocaame are L & C piston rings! 
EATMENT, POTTERY 
) GLASS LEHRS. 


With acknowledgements to Watney, Combe, Reid & Co. Ltd. 









































FERROUS 
AND NON-FERROUS 
HEAT TREATMENT: 
Roller HearthMesh Belt 


and Bell Type Furnaces 
for Bright Annealing, Brazing and Sintering. 





BOGCEUWOOD & GAWRWEIIES 4B 


Manufacturers of the well- 
known “Patent Double Action MAKERS OF THE WORLD’S FINEST DIESEL PISTON RINGS 
WALKING BEAM Piston Rings” for steam engines 


GENERAL HEAT TREAT- 
MENT FURNACES. 


PUSHER TYPE AN 


EAGLE FOUNDRY - SHEFFIELD 11 - ENGLAND PHONE: 63207 (3 LINES) GRAMS: PISTON, PHONE SHEFFIELD 


STEEL FRAMED BUILDINGS 


FURNACES SALT BATHS Engineering Workshops, Foundries, Mill Buildings, Harbour Sheds, 

Go-Downs, Mine Buildings, Tea Factories, Sugar Factories, Rice 

Mills, Jute Mills, Cotton Mills, Rubber Factories, Bungalows, 
Etc., Etc. 





OA. 4507 














SPECIALITIES: 
Pit Headgear, Pumping Stations, Power Stations -a- 


Bridgework, Built Columns, and Riveted Work of all descriptions 


BROWNLIE X% MURRAY, LTD. 


POSSIL IRONWORKS, POSSIL PARK, GLASGOW 
LONDON : 32 QUEEN VICTORIA ST., E.C.4. Telegrams : LIVADIA, GLASGOW 
SEQUENCE, LONDON 
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The system of Honeycomb Sandwich 
Construction, developed by Avro for 
aircraft, has been used with outstanding 
success for radar aerials. Using this system, 
Avro have designed and built large reflector 
faces both in single and double curvature 
which form an integral part of the aerial 
structure itself, thus saving weight and 
assuring accuracy of profile. Built in sections, 
such aerials are easy to transport and erect, 
while their light, stiff structure is capable 

of withstanding high wind forces. 
Companies associated with us in the 
Hawker Siddeley Group are experienced 

in the design and construction of the 
supporting frames, turn-table and concrete 
foundations and have provided generating 
plant and electrical power equipment 

for similar installations. 


, EER 


Se” A. V. ROE & CO. LIMITED., Greengate, Middleton, Manchester 


MEMBER OF HAWKER SIDDELEY/ONE OF THE WORLD’S INDUSTRIAL 
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CHEMICAL, OIL, GAS AND ALLIED INDUSTRIES 
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FOCUS ON WIDNES 


YOU ARE INVITED TO WRITE 
FOR THIS BROCHURE 


Widnes Foundry & Engineering Co. Ltd. 


ESTABLISHED 1841 


LUGSDALE ROAD - WIDNES - LANCS 


PHONE: WIDNES 2251/4 & 2889 - GRAMS: ‘‘FOUNDRY - WIDNES”’ 
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Streamlined 


SERVICE 












ECAUSE we have equipped and staffed 






our organisation technically and speci- 






fically to deal with all the problems of 






modern metal cleaning, we are able to provide the 






right process and the right product to meet any 






unusual requirement. Consultation mth “S A.C.” 






technicians 1s the streamlined way of getting the 






answer which saves you time and cost. 






PRO 
011/740 
“SS 
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SUNBEAM 
ANTI-CORROSIVES 
LTD. 


CENTRAL WORKS « CENTRAL AVENUE 
WEST MOLESEY + SURREY 


Telepbone: Molesey 4484 (5 lines) 
Telegrams: Sunansicor, East Molesey 
Manufacturers of 


STRIPALENE * FERROCLENE * ALOCLENE « FERROMEDE +¢ BRAZOCLENE 
(Reqd. Trade Marks) 


APPROVED BY ADMIRALTY, WAR OFFICE AND AIR MINISTRY 
MOR OEE RTA 
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there's « Deg Lfforence 


between this and any other 












—aeeeses sneer ore 


LAST 20 to 50% ‘'— 
LONGER... Yet priced no 
higher than ordinary belts 


Grommet VY.Belts 


ALL BRITISH 


FRANK & CO LTD 
TEXROPE GROMMET SHIPLEY YORKSHIRE 


V-BELT DRIVES 
MANUFACTURED Phone : SHIPLEY 53141 
AND SOLD ONLY BY Grams : CLUTCH, SHIPLEY 














Wiseman helps to make the Salesmen happy 


No. 3 




















The modern tendency to build 
Industrial equipment into complete 
assemblies calls for a large 

range of standardised gear units 

to provide suitable power/speed ratios. 
Where Wiseman totally-enclosed 
gears are used the salesmen are 
laughing because they have no need 





to sell the power transmission end. 
The proved efficiency of Wiseman 
gears and the reputation they have 
earned give sterling service in the 
most gruelling conditions and make 
for fewer come-backs at the sales 
end. Write for literature. 





ALFRED WISEMAN & CO. LTD., 
GLOVER STREET, BIRMINGHAM 9 
Telephone: VICTORIA 2216-7 
London Office: Carlisle House, 8, Southampton Row, W.C.1 
Telephone: HOLBORN 7127 
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ccs (@) MOTORS 


sens 


DAVID C.Y. HIGGS. AMLEE 





BIRMINGHAM 6 / ENGLAND 





SLIP-RING and HIGH TORQUE MOTORS up to 1000 H.-P. 


Guaranteed for Ever 











AGENTS AND BRANCHES COVER THE WORLD 








EE NE a ER ‘ BG a es —_ 
sai ° » em i a a ESS SNE RE PPO EL PRE BR SHCA GMT LC ge ee TET CET TT eT 






























































24 THE ENGINEER July 4, 1958 
? é f é 
TYPE 11 P : é F 
i TYPE 11 P/B ij TYPE 23 P P TYPE 12 P E TYPE 13 P 
The standard As type 11 P An external Simil 
rotary shaft seal. ff but with the § seal used when J A rotary shaft fj 12P but with. 
Gives perfect sealing casing covered fitting conditions seal used to out a spring on 
at high speeds and 3 with rubber. E prevent the § separate two § the pei | 
for long periods, Interchangeable use of 11 P different which pace i 
with minimum id with metal ” r S flui 
- poesia or |! P/B seals, uids, g as a dust excluder. 
re i i 6 i am), 
i t y u 
¥ gE z 
TYPE 31 P < TYPE 7 P 
PIONEER OILSEALS A springles sea Se airy 
used as a wiper & paeeate seal used 
dust exclud chiefly on recipro- 
O-RINGS AND HYDRAULIC PACKINGS for rotating or —— 
= § packing. Normally 
; ; : fitted in a groove. 
E 
t 
7 é 4 
NU-LIP RINGS i O-RINGS ‘ % Every fluid sealing application comes within the 
A special section : A compact automatic t a Pioneer range. Write NOW for the 
ring whic nnot i i 
twist. Superior to wrod cpa srtaere 5 PIONEER OILSEAL LITERATURE. 
ven pall y cron oa ff i The PIONEER man is trained to solve your 
: so cane egy ; ‘ onan: ae sre “ ; ; sealing problems on the spot. Call him in now. 
i 
i PIONEER OILSEALING & MOULDING CO.LTD. 
. 
3 ’ A DIVISION OF J. H. FENNER & CO. LTD. 
' t Factory and Head Office: Cottontree Works, Colne, Lancs. Tel. Wycoller 471 (8 lines). 








Thompson 
SELF-ADJUSTING BALL-JOINTS 


These joints are self-adjusting and are very well = bar of a mower, at many hundreds 










made from fine materials. Used extensively on _— of strokes a minute. 


steering connections for every class of road We can produce joints of this and 


vehicle, they are also valuable in a great many other types to suit customers’ 


applications in general engineering, where special requirements. 
their use can often save specially-made joints 
and at the same time give an improved result 


by eliminating backlash. 


A SPECIAL-PURPOSE JOINT 
The illustration shows a |” eccentric-type self- 
adjusting joint. This forms the crank-pin and 


big-end bearing of a crank operating the cutter 


AUTOMOTIVE PRODUCTS COMPANY LTD 
LEAMINGTON SPA, WARWICKSHIRE 
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from the world’s widest range 


BY MANUFACTURERS OF FANS FOR INDUSTRY SINCE 1883 






Ask for fully illustrated Publication 25/1 
‘*Heavy Fan Engineering ’’. It covers the large and 
heavier classes of equipment in the ‘Tornado’ range including 
CENTRIFUGAL FANS - MILL EXHAUSTERS 
INDUCED DRAUGHT FANS - ALTERNATOR COOLERS 
PRIMARY AIR FANS - GAS BOOSTERS - TURBO BLOWERS 
AXIAL FANS - MINE VENTILATING FANS 


Keith Blackman Ltd. suit meap roan, Lonvon n.17 Tel: TOTtenham 4522 


(incorporating Blackman Export Co. Ltd.) 
and at BIRMINGHAM - BRISTOL - GLASGOW - LEEDS - LEICESTER - MANCHESTER - NEWCASTLE-ON-TYNE 
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In any capacity and in almost all in- : 
dustries, MORRIS Cranes are world 
renowned for their RELIABILITY, their 
EFFICIENCY and especially for their 

low maintenance cost. 


For those of our customers who are in 
urgent need of a crane in the smaller 
. i capacity range, we can offer 8-12 weeks 
siiheadecachiee | gt. | . delivery for our standard crane (with 
| » totally enclosed ball-bearing crab) up to 
10-tons capacity, maximum span—S0 feet. 


NO FINER CRANE IS OBTAIN- 
ABLE ANYWHERE. 


ORRIS CRANES | 


FOREMOST FOR SAFETY SINCE 1884 
Why take a chance? Invest in a Morris and be sure 















HERBERT MORRIS LTD P.O: Box 7 LOUGHBOROUGH ENGLAND. 


Telephone: Loughborough 3123 
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For increased efficiency... 


| Flac 
eS put it on buatire 


c > = ‘Putting it on castors’ is certainly 
P . the way to speed things up, and to: 
an amazing extent when the right 
castors are used for the job. The 
varied uses of Flexello castors are 
virtually limitless. They are used in 
nurseries and steel mills, aircraft 
plants and beauty parlours. Flexello 
has the range, the service and 
facilities to make castors the true 
servant of the production manager, 
the hospital matron, the restaurant 
manager or the storekeeper. Closest 
inspection, superior design and up- 
to-date production methods have 
made Flexello the largest castor 
manufacturer in Europe. 





THE PONT DU GARD AQUEDUCT 











~ eens J 


Only a very small section of our range 


ti Flexello 





CONSTANT QUALITY 
CASTORS 





FLEXELLO CASTORS & WHEELS LTD., SLOUGH, BUCKS. Tel. SLOUGH 2412! 








UILT at Nimes, France, in 19 B.C., this Roman 

bridge was originally part of an aqueduct 
constructed to carry water from Uzés to Nimes. 
It is one of the noblest memorials of Roman 
architecture and an interesting feature is that 
the masonry is dry-jointed. Along the topmost 
tier runs the channel by which water was 
conveyed, the cement lining being of lime and 
terra-cotta. The structure is nearly 900 feet long 
and reaches a height of 160 feet. The lower 
arches each have a span of over 60 feet and 
now carry a modern road. 
The Wonders of the Modern World will be 
chronicled by posterity and will reveal the 
indispensable contribution of steel tubes to 
these achievements. 


a2 Lj E/E IN 
/\{ TUBE WORKS L'» 





For Steel Tubes and Steel Tube Fabrication 


BEAD OFFICE: GREAT BRIDGE -. TIPTON - STAFFORDSHIRE 


[Oulsometer Engineering C2 1 
Dine Elms Ironworks, I eading. 
London Office: Pulsometer House, 20/26, Lamb's Conduit Sereet, W.C.1. 
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Tu 
MACHINING 


Machining small bracket on 
Kearns ‘S’ type Facing 
Chuck Model. 


OPERATIONS 


Snout and Line Boring 
— Automatic Surfacing — Face 
Milling — Turning — Drilling 
... all at one setting 














WHT ROEM 


oT 








Send for Catalogue NS 
NN 


Sil 


Kearns 
‘S$ TYPE 


BORING MACHINE 


almost a workshop in itself 





H. W. KEARNS & CO LIMITED BROADHEATH Near MANCHESTER 


KSG 1 











29 


AIR VALVE 
at point of 
discharge 
gives a 5:1, 
turn down | 
ratio 


ONE HANDLE 
controls both 
oil and air 
at constant 
proportion 





Schield ro 
& COMPANY LTD - STOTFOLD - BEDS 
TELEPHONE : STOTFOLD 414 (3 lines) 
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QUALITY GOODS FROM seamed STEEL 


eis 


y. . . 
i 5 cy 





COLD ROLLED STRIP —HOT ROLLED STRIP 
Low, Medium and High Carbon. “Trubrite’’ Stainless Steels. 


oF-TadoTolam-lalem Viloh Mm -lalelsl mol hyde 
BARS Turned or Ground. 
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YEARS AHEAD IN DESIGN! 


AVAILABLE FROM STOCK! 


new PERRY tea ow 


GIRDER SEGTION CONVEYOR CHAIN 


WITH STANDARD K AND F TYPE 


OR SPECIAL ATTACHMENT PLATES 


Only this NEW PERRY GIRDER SECTION CHAIN 
has all these Special Features — 


@ Available from stock in a range of from 2” up to 44” pitch. = and remember, there’s a 


@ Built like a precision chain to withstand continuous heavy duty. 
@ Resistant to twisting or kinking. 
@ Guaranteed breaking load of 6,000 Ib. 
@ Additional to our extensive 3,000 Ib. range. e h ° e 
ain Drive 

@ Eliminate the need for heavier type chains and chain wheels, thus Chain and C 

reducing overall weight in unit construction of conveyor systems. f ° * 

or every industrial 

@ ATTACHMENT PLATES. Supplied with standard K and F type y 

or with several other specialised forms of attachment plates. a ° 

application 

@ Conform to British Standards dimensionally, and may be 


used in conjunction with existing chain wheels and pinions in our 
extensive 3,000 Ib. breaking load range. 


PERRY CHAIN COMPANY LTD., TYSELEY, BIRMINGHAM II (A Division of the Perry Group) — 
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PLAT I 





FEW DE PRATCEO shel 





ee 
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APPLE BY 


SLOPE: Peo 





APPLEBY FRODINGHAM 


{ Branch of The United Steel Companies Limited 






THE UNITED 


COMPANIES LU 








{ S. BAMENDA PALM, © tons deadweight, length - 415 ft., breadth moulded « 8 ft, depth moulded to shelter deck + 35 ft., machinery - 4 cylinder Swan Hunter Doxford 4,500 b.h.p. engine, 
Rese from substantial quantities ap Appleby-Frodingham plates and sections. (Owners: Paim Line Limited, London. Builders: J ind an, Hunter and Wigham Richardson Ltd.) 





AF 163 

















Leibfried Red Top Pipe Sup- Conventional type ‘“‘ Con-Ten’’ Duplex “‘ Con-Ten ’’ Supports for 

ports for load from 100 to Supports for loads of up to 2 load of up to 8 tons with a total 

5,000 Ibs. and total travel tons with a total vertical vertical movement up to 12”. 
acknowledged 


of 3’. 


July 4, 1958 


CON-TEN 





constant tension 
supports 


FOR LOADS UP TO 8 TONS 
PIPE MOVEMENTS UP TO 18’ 


High-pressure steam piping is subject to wide variations in 
temperature, which produce considerable expansion and 
contraction. Unless the pipe supports can absorb and 
compensate for this movement, severe stresses are set up 
which may result in fracture. The ‘*‘ Con-Ten ”’ Pipe Support 
is designed to cradle any type of piping with constant 

tension under all conditions, throughout the range of 
movement. ‘‘ Con-Ten ”’ is installed, with eminently 
satisfactory results, in power stations, oil refineries, 


chemical and industrial plants throughout the world. 


British Patent Nos. 474008 720074 720075 697987 657318 
U.S.A. Patent Nos. 2129320 





movement up to 12”. 


maximum friction 


THE ENGINEER 





produces minimum 
and kinematic variation. It has 
been specially designed for any 
applications where exceptional 
accuracy is demanded. 
From graph it can be seen that the 


is equivalent to 
2.17% of the applied load. 


Ferrybridge ‘‘B*’ Power Station, Central Electricity Generat 
Board, Yorkshire Division. LP. Steams tapes enantio’ and taal 
by Stewarts and Lloyds, Ltd. 


MAXm. FRICTION a & os = 11% 


2 ‘ 2 : 4 ’ * ? * 
MOVEMENT IM INCHES 


DUPLEX ‘CON-TEN’ SUPPORT 





- BRITISH INDUSTRIAL 


CORONATION WORKS, HAINGE ROAD, TIVIDALE, TIPTON, STAFFS. 
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ENGINEERING COMPANY LIMITED 
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ANNOUNCING 


A MAJOR BRITISH DEVELOPMENT IN BEARING TECHNOLOGY 


Bearings are now available Three materials with different functions have been developed to 
which operate assist those who wish to design machinery that avoids the use 
of lubricants. 


% Completely dry or in most Thin steel strip with a porous bronze coating impregnated with 
liquids DU a mixture of a fluoro-carbon (P.T.F.E.) and lead. Supplied in 
flat lengths or as finished bushes and thrust washers in a range 
%* Under heavy loads or high of sizes. Available at low cost from stock. 

opnete A fluoro-carbon (P.T.F.E.) strengthened with special fillers and 
D0 supplied in bars and tubes. A range of diameters is available 
% At temperatures from —200°C. from stock. Non-standard or irregularly shaped dry bearings 

to +260°C. can be simply machined from this material. 


% Inthe presence of dust or 


utilising the bearing properties of a combination of fluoro-carbon 
abrasive particles. 8 8 prop 


and molybdenum disulphide to the bearing surface of any ferrous 
part. Such parts must be sent to us for process. 


DM A process of applying an adherent layer about .002” thick 


Nearly 1,000,000 of these bearings are already 
running in a wide range of mechanisms from gas The basic material we use in all these bearings is the “‘ Fluon”’ brand of 
turbines to textile machinery. Polytetrafluoroethylene supplied to us by I.C.I. Ltd. 


DU is a new development based on our original DP material which it 
Di now supersedes, and provides three times the load/speed carrying capacity G l /\ | E Ra 
of its predecessor. 


Information sheets giving guidance on use, maximum loads, speeds etc., are available free on request. TEL: PERIVALE 6611. TELEX: GLAMET, WEMBLEY. 


THE GLACIER METAL COMPANY LIMITED - ALPERTON - WEMBLEY - MIDDLESEX 





QUALITY vastings ir the new QUALITY Trucks 







and for many other vehicle 
manufacturers supplied by 


West Yorkshi 


SAYNER LANE, LEEDS 10 
Telephone: LEEDS 29466-7 


undries Ltd. 


London Office: Hanover House 
Hanover Square, W.| 
Telephone: MAYfair 8561 
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B.S.S. LTD. SPECIALISE IN 
EQUIPMENT FOR STEAM, 


fF | 
saves GAS, WATER, AND AIR, 
ND § 
puTies AND CATER FOR THE 
REPAIR NEEDS OF ENGINEERS 
5 at YOUR IN ALL INDUSTRIES. 


WRITE OR PHONE 
YOUR NEEDS TO: 


BRITISH STEAM SPECIALTIES L” 
FLEET STREET LEICESTER. 


PHONE: LEICESTER 20885/6 
Stocks at :—LEICESTER - LONDON ~- LIVERPOOL - GLASGOW 














BRISTOL * MANCHESTER - #=NEWCASTLE-ON-TYNE 
BIRMINGHAM . DUBLIN BELFAST 
AeA 
P, & W. MACLELLAN 
LTD. 
CLUTHA WORKS, GLASGOW 











Photographs of a_ recently 
completed contract at Bold 
Colliery, St. Helens, $. Lancs. 
reproduced by permission of 
the National Coal Board. 


Two free booklets—*‘ Rails 
and Rail Accessories *’ and 
“Railway Sidings by 
Wards ’’ are available on 
request. 


Wards have been building sidings for over 60 years. Today, Rail Department’s large staff 
of skilled and experienced workers, backed by the resources of the Company, carries out 
contracts of any magnitude simultaneously. 


THOS. W. WARD LIMITED 





oe ee ee Se eee Se tee ek 
* STRAND - W.C.2 
cH. 


ALBION WORKS 
LONDON OFFICE: BRETTENHAM HOUSE - LANCASTER PLACE 








Builders of STEEL BRIDGES, PIT- 
HEAD GEARS, TANKS, MARINE 
SLIPWAYS, LOCK GATES, 
JETTIES, and STRUCTURAL 
STEELWORK. Manufacturers of 
STEEL RAILWAY WAGONS, 
BUFFERS and SLEEPERS. Con- 
tractors for RAILWAY PLANT 
and STORES 


Chief Offices : 

129, Trongate, Glasgow 
Regd. Offices: Clutha House, 
10, Storey’s Gate, 
Westminster, London, S.W. 


Diesel 
Enqines 


Main Propeliling 
Diesel Engines 
in powers up to 


1,200 H.P. 
THE NEWBURY 


DIESEL CO. LTD. 
NEWBURY, BERKS 























ELTRON 
FOR ELEMENTS 


AIR, OIL or WATER 


. 





ELTRON (LONDON) LTD., 
STRATHMORE ROAD, CROYDON 





Telephone : Thornton Heath 186! 
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The last word in 








isis studio drafting machine on Isis 
tubular stond. 





Isis drawing table fitted with 
parallel motion straight edge. 


DRAFTING MACHINES & 
DRAWING TABLES 


ISIS Drafting Machines are now fitted 
with improved Protractor heads, the 
special features are fully explained 
in our ISIS catalogue, which will be gladly 
sent on request. The ISIS Drawing 
Tables are in complete balance at any 
height or inclination of the board. 


We ore distributors of Drawing Instruments of quality 





ARISTO 


slide rules of precision 





Isis drawing table fitted with Isis 
drafting machine. 









Grams : ‘ISIS’ Coventry. 
Tel : Cov. 62058-9. 


DRAWING OFFICE SUPPLIES AND EQUIPMENT 


36 & 41 QUEENS ROAD, COVENTRY 


a FOR ‘PERMANENT’ 
== a ‘ FASTENING 
‘PALNUT’ Safety 


(Regd. Trade Mark) 


Lock Washers 


@ the safe economical locking device indis- 
pensable for all equipment subject to vibration. 

@ Functions on short bolt lengths, dispenses 
with drilling for split pifs, cannot distort 
bolt thread. 

@ Available in all sizes from 6BA to 2in. 
Whitworth in Plain steel, Cadmium and 
Hot Dip Galvanised finishes. 

ca 






















‘PALNUT’ IN SERVICE > 





CROSTHWAITE FURNACES and . ‘ S in n— 
oct Sustp loempsrtn taste Pte ants : MAY WE QUOTE TO YOUR SPECIFICATION? 2 ‘“ 
’ Tel.: 32411-2 
22, Vieworis Street, London, S.W.I  Tel.: Abbey 2966 tays locked 
’ scaaecotiites For further details apply 





THE PALNUT COMPANY LIMITED _... sricnton 23816 


PALNUT WORKS, 28, ELDER ROW, BRIGHTON 1 


ANDERSON Electric Overhead Cranes 
% RUGGED >% RELIABLE % ECONOMICAL 


Some Further Exclusive Features : 














@ LOW MAINTENANCE 
@ ACCESSIBILITY 
@ SUPERIOR VISIBILITY 
@ INTERCHANGEABLE SPARES 


London Office: Finsbury Pavement House, E.C.2. Tel : MONarch 4629 


THE ANDERSON-GRICE CO. LTD. 
TAYMOUTH ENGINEERING WORKS,CARNOUSTIE, SCOTLAND 





~ 




















Telephone : Carnoustie 2214/5. Grams : ‘* DIAMOND,”’ CARNOUSTIE 
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Studding - Studs - Allthreads - Tie Rods 


TELCO LTD., 3 Newman Street, London, W.1 MUSeum 5701/4 
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SOUTHDOWN WORKS 





a new twist 

New products and techniques make 
new demands on our ingenuity 
and manufacturing skill. 
This spray carriage manufactured by us, 
to the design of 
the Chief Engineer’s Department, 
Ministry of Works, 
is for cooling the exhaust gases 
of jet engines while under altitude 
and temperature tests. 
If your problem involves pipework 
of any description we should be 

happy to advise you. 


POINT PLEASANT + LONDON 


Sa RPAWKER LTO 





S.W.18 
bas/sh/q 





sTeEL SHELVING 


Hs in. HIGH 

12 in, DEEP | ae | 
£3-15] | 
aon 






© Brand new—Manufactured 
in our own works. 


© Shelves adjustable every 
inch. 





®@ Heavy jeune shelves will 
carry Ibs. each. 


® Stove enamelled dark 
green. 


© 6 shelves per bay—Extra 
shelves 8/- each. 


© Quantity discounts. 


Delivered free to England 
Scotland and Wales 


£3 I5s. 
Ready for erection. 


N C BROWN LTD. Also available in White. at 
e e £5 per bay. 


Green Lane Steelworks ALL OTHER SIZES avail- 


HEYWOOD - LANCS | 


Telephone: 
—the manufacturers ! 








Heywood 69018 (3 lines) 









































Where accuracy over any suitable range between 
a temperature—240°F. and 500°F (or centigrade 
equivalents) is required this fully compensated 
Thermometer is highly recommended. 





Send for illustrated Catalogue of full range. 


THE ACCURATE RECORDING INSTRUMENT CO., GARTH ROAD, MORDEN, SURREY 
PHONE: DERWENT 2211/2/3 





Lael . * " Fm Fre nen 
re aes Sn nad on 


Pecaparpe s 
ped pt 


2th ae Y 


. there’s quite a lot we know about the behaviour 
of pipes. Teddington Bellows Expansion Joints are 
designed and engineered to take up and absorb 
expansion, contraction and lateral movement of 
piping in a wide variety of industries. 


After Teddington Bellows have been butt-welded 
from highly finished cold rolled stainless steel 
sheets, convolutions are introduced to give the 
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bellows their characteristic flexibility under pressure. 


Nuclear, chemical, marine and gas engineers 
acknowledge their efficiency and superiority over 
many older forms of expansion joints. 


Wherever pipe-work is subjected to vibration or 
movement in any direction, a Teddington Bellows 
with a suitable end-fitting will solve the problem. 


LET OUR ENGINEERS ADVISE ON YOUR EXPANSION PROBLEMS. 
Send for our brochure No. A74 


pipes O¢ the move yoke” 


Teddington Bellows are pro- 

duced in technical collabora- 

tion with the Solar Aircraft 
A 


TEDDINGTON BELLOWS Se 


EXPANSION JOINTS 


TEDDINGTON AIRCRAFT CONTROLS LTD. - INDUSTRIAL BELLOWS DIVISION, AMMANFORD, 
CARMARTHENSHIRE. Tel : Ammanford 455 





Type DS 


4, 3, 4,and 4 H.P. Final speeds 
from 26 r.p.m. to 475 r.p.m. 
on all A.C. and D.C. voltages. 
Ball bearing spur gearbox ; 
motor and final shafts coaxial, 
with the same dimensions 
for all speeds and voltages. 


geared 
motors 


NECO GEARED MOTORS LTO 


204 QUEENSTOWN ROAD - LONDON - S.W8 
Telephone: MACaulay 3211-4 


Subsidiary of Normand Electrical Company Limited 








HYSON « uh 

BOER MOUNTING 
smaller | a 
lighter 


cheaper 


Over a Century of Experience 


SMITH BROS. be co. pitsOn) LTD. 


NOT TING HAM. ENGLAND 


'S, 
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WHERE THERE’S A RUGGED JOB... 


THERE’S EVERY REASON FOR 


Manufactured by: 


Sole Distributors: 


London Office: 






SINTERED METAL 


FRICTION MATERIALS 


Second to none for 
OPERATIVE SMOOTHNESS 
FRICTIONAL STABILITY 
LONG WORKING LIFE 
RAPID HEAT DISSIPATION 






SINTERED PRODUCTS LTD. 
Sutton-in-Ashfield, Notts 


SMALL & PARKES LTD 


HENDHAM VALE WORKS - MANCHESTER 9- COLLYHURST 2511 


76 Victoria Street. S W.! - ViCtoria 1845/6 




























PRESS BRAKES & 
Press Brake Tools 


illustration shows a *' Bronx "’ 
40 ton Press Brake engaged 
upon the manufacture of 
lighting reflectors, at the 
works of Messrs. lonlite, Ltd., 
89, Scrubs Lane, London, 
N.W.10. For forming sections 
in all metals, in all thicknesses, 
up to 20ft. wide—Bronx 
Press Brakes are faster and 
more versatile than folding 
machines and can be tooled 
for punching, shearing and 
notching. Range of sizes from 
20 to 1,000 tons pressure 


ee No matter what 
make of Press Brake you 
use, our FREE TOOL 
SERVICE is at your dis- 

posal. Please send for our 

explanatory leaflet. Large 
stocks of tools are held for 
immediate despatch. 





BRONX ENGINEERING CO. LTD., LYE, WORCS. Telephone LYE 2307 € 2308 


LONDON & S. OF ENGLAND AGENTS: W. E. Norton (Machine Tools) Limited 
Grosvenor Gardens House, Grosvenor Gardens, London, $.W.1. TATe Gallery 0633/4. 











* Write for a copy of S.E.B. 103— 
“* Thornycroft Engineering Service to Industry ”’ 


JOHN I. THORNYCROFT & CO. 








LIMITED, WOOLSTON WORKS, SOUTHAMPTON 


HAVE A WORD WITH WOOLSTON 


After nearly a hundred years of building and repairing ships, there 
is not much we don’t know about Engineering. 

With the foundries and shops at our disposal we can carry out 
any engineering job from straightforward welding to the most 
complicated switchgear, from heavy castings to light plate work. 
If you want a “ good engineering job ”—have a word with Woolston. 





SHIPBUILDERS 
MARINE ENGINEERS 
SHIP REPAIRERS 
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Always at the call of Plant Engineers in producing 
STAINLESS STEEL EQUIPMENT for Industrial 
Storage and 


Lia iC fegme Processing = 


Butterfields also 
fabricate in Mild Steel, 
Aluminium, Nickel 








ILLUSTRATED : 
A Stainless Steel 
Syrup Mixing Pan 
with stirring gear, 
and Stainless Steel 
Emulsion Tanks for 
Storage and Transport 






















Branches : LONDON Tel HOLborn 2455 (4 lines) BIRMINGHAM Tel EAS 087! & EAS 2241 BRISTOL Tel 27905 LIVERPOOL Tel Central 0829 
MANCHESTER Tel Blackfriars 9417 NEWCASTLE-ON-TYNE Tel 23823 GLASGOW Tel 7696 BELFAST N.|. Tel 57343 DUBLIN Tel 73475 & 79745 


and ‘Monel ’ 
For ease of reference 
please mark any 
enquiry relating 
to this advertise- 
ment E/4/7 
W. P. Butterfield Limited P.O. Box 38 Shipley Yorkshire Tel: 52244 (8 lines) 





INDUSTRIAL & TRACTION GEARS 


EPICYCLIC TYPE 
REDUCTION GEARS 


Ratios 3: 1, to 1200: 1, 
Maximum Efficiency—mini- 
mum space: Horizontal or 
Vertical Mounting. 

The most efficient method of 
obtaining a low speed drive, 
using a high speed motor, 
utilizing a minimum of space. 
We can offer single or 
multiple stage reductions 
from 3 to 1, up to 1200 tol, 
for horizontal or vertical 
mounting. 


iMustrateé—MOTORIZED MULTIPLE STAGE UNIT— 
Ratio 1100/1, 60,000 ins. lbs. torque output. 


BOSTOCE @ BRAMEET LD. 


SPECIALISTS tS Owes TRANSMISSION 
ODONTIC WORKS : STALYBRIDGE 323. : An yee 





EWE IA NGA EN a ce 
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Complete cane factories 
and refineries 


Complete briquette factories 
for lignite and peat 


Equipment for large open cuts 
in brown coal mining 


High capacity boiler plants 


Combined steam boiler 
and engines units 


Filtration plants 


Drying and calcining plants 


MASCHINENFABRIK BUCKAU R.WOLF 


AKTIENGESELLSCHAFT GREVENBROICH-NEVU 


TeRmn 


ai 
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cast and machined 


for an 


important part 


Britain’s best equipped Steel Foundry 
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Revolving frame steel casting for the 150-RB excavator, 
size 10 ft. x 15ft. 6 ins. Cast for Ruston-Bucyrus Ltd. 
by whose permission the photograph ts produced. 











This massive revolving frame is cast in steel for the 
150-RB excavator. Weighing 29 tons “as cast” it 
measures 10 ft. x 15 ft. 6 ins. and is a normal Lloyd 
production casting. It has to stand up to the severe 
shock loadings which are developed progressively, as 
when the 150-RB bites into compacted soil or 

loose rock that is lifted in one operation. The mould 
contained 80 cores and there were 21 feed heads. 
Co-ordinated with the casting was the machining 
process, a task well within the scope of Lloyds 
unsurpassed machine shops. The proof of a perfect 
casting lies in the machining, and it always 

operates to the advantage of the customer to allow 
Lloyds to machine the castings they make for him. 


LLOYDS 


F. H. LLOYD & CO. LTD. P.O. BOX No. 5, 
JAMES BRIDGE STEELWORKS, WEDNESBURY, STAFFS. 
TELEPHONE : JAMES BRIDGE 2401. 
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Ensures safe 
storage, careful 
handling and 
maintenance of 
precision tools, 
attachments, 
measuring 
equipment, etc. 
Gives complete 
accessibility to all 





equipment resulting 
in faster changeover 





PROV. PAT. 9828/56 and machine 
setting. 
ee THE 
produced by 


the specialists 
in precision sheet 
metal work 





ERSATOO 


CABINET 



































W. PINDER & SON LTD. KING ST. PETERBOROUGH 


Pi78 













\, strongest in action... 
. HIGH PRESSURE 
/ hydraulic cylinders & rams 








\ 
\ 






For any stroke, bore or mounting... 





Suitable for oil or water... 


Also available . . . Cylinders and 
Rams suitable for MEDIUM and 
LOW Pressures. 


RHODES GILL « co. iro. 


Specialists in the design and manu- 
facture of HIGH Pressure Hydraulic 
Cylinders and Rams for any particu- 
lar application. 

Send enquiries to: 

212 WELLINGTON STREET, LEEDS, 1. 
Telephone : 20104/5. 
































ee 


MADE TO LAST 
A LIFETIME! 









TOP 
QUALITY 


COMPETITIVE 
PRICES 


Send NOW for 
PRICE LIST 
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Cambrian rolling | stock 


CORY BROTHERS 2 c: 


CORYDIESEL = ™) c 


we 


ve wVA 








For 50 years CAMBRIAN have been building wagons 

to a very high standard, specialising in heavy-duty types for 

Cc A baad B R t A ied mineral transport and similar purposes. The Company's 

works are equipped with modern plant for producing in 

WAGON & ENGINEERING CO. LTD. quantity all-steel, aluminium topped and timber wagons 

MAINDY ° CARDIFF of all types as well as tank wagons and mine and quarry 

, Jif cars. Laminated springs for all types of locomotives and 

rolling stock are supplied to British and overseas railways 
and to leading wagon builders and repairers. 





ENGINEERS!! SPECIFY AND BUY FROM KIRKS-— 


fabricated pipework 
i 9 











KIRKS are specialists 

in pipework of rolled and 

welded construction 

from mild steel plate 

up to 72” diameter and 

in all forms of 

fabrication from tubing, 

in steel, stainless steel 

and copper 4 


»» » AND YOu 
BUY BRITISH! 





FORGED 
STEEL 
FLANGES 

to British and 
American standards. 








& GO (PUBES) LD 


74/82 PARADISE ST., LONDON, S.E.16 Tel: BERMONDSEY 3/56/7/8 © A WALSALL MAN 
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AND THE NEW HORIZONS 

















Sl tow 4 ali: wiles 


The Kemsley Power Plant, Bowater Paper Corporation. Colt Equipment: 32 S.R.C.3080 Ventilators. 
Architects: Farmer & Dark. Consulting Engineers: Ewbank & Partners Limited. 

Just as the squat, smoke-belching power houses of the industrial revolution have given 
way to power plants of such orderly austerity as those that serve the Bowater Organisation, so 
has the demand for more positive control over the ventilation of these buildings grown stronger. 
The provision of effective, controllable ventilation called for a revolution in ventilator design. 
The precise, aero-dynamic lines of the Colt SR Extractor, shown above, epitomise the achievements 
of that revolution. 

In this photograph of the Bowater Power Plant at Kemsley near Sittingbourne in Kent 
32 Colt S.R.C.3080 Controllable Natural Extractors are utilising to the full the free power of the 
wind and thermal currents to change the air in the building 10 times in each hour. The effect of 
this is to ensure the maintenance of temperate, fume-free conditions demanded by modern industry, 
and without which maximum output can never be achieved. 

The careful attention to detail that went to the formulation of this, and of the other similar 
systems at the Bowater Mills in Northfleet and Ellesmere Port, is common to every ventilation 
scheme, large*and small, that Colt undertake. The technical service of the Advisory Staff is always 
available without charge or obligation. Let Colt solve YOUR problem. 


Send for Free Manual on Colt Ventilation to Dept. S21/7 < 


COLT VENTILATION LTD +: SURBITON + SURREY 
TELEPHONE: ELMBRIDGE 6511 (10 lines) 


U.S.A. Subsidiary: Colt Ventilation of America, Inc., Los Angeles. 
Branches at: Birmingham, Bradford, Bridgend (Glam), Bristol, Dublm, Glasgow, Leamington Spa, Liverpool, London, Manchester, Newcastle-upon-Tyne, and Sheffield. 
Agents in: Australia, Belgian Congo, Belgium, Burma, Canada, Cyprus, India, Indonesia, Madagascar, Malaya, Mauritius, New Zealand, Pakistan, Portugal, Rhodesia and 
Nyasaland, South Africa, and West Indies. 








G 995 
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MACHINERY 
INSTALLATIONS 
LIMITED 


60a HIGH STREET - ACTON 
LONDON, W.3 + Phone: ACORN 6044 (P.B.E.) 








M. i. L. have applied much scientific “know how”, found by experience, 
to the moving of heavy plant and machinery 


Also at 
BIRMINGHAM MIDLAND 5731 P.B.E. ° CARDIFF 25471 + GLASGOW CITY 6597 NEWCASTLE UPON TYNE 22336 











The Contraflo SELF-CONTAINED SUPER-ECONOMIC BOILER 


The answer to your boiler problems 


READILY CONVERTIBLE 
TO SOLID FUELS 



























A LARGE 
Bees INSTALLATION 
MEE OF OIL-FIRED 

© SELF-CONTAINED 
“}) SUPER-ECONOMIC 
| BOILERS 
Photograph : 
m™ By permission of 
STANDARD 
MOTOR CO. LTD. 
COVENTRY 


\ 
= 


OF NETHERTON | 
\ LIMITED [— 


\. ESTABLISHED 
1840 Z 


















MAXIMUM RELIABILITY WITH HIGH EFFICIENCY, 
THOUSANDS INSTALLED. 


DANKS OF NETHERTON LIMITED solermakers AND ENGINEERS SINCE 1840 


NETHERTON, DUDLEY, WORCS. Telephone: Cradley Heath 66417 (3 lines). LONDON: BANK CHAMBERS, 329, HIGH HOLBORN, W.C.1. 
—“T was 
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a Slimmer, safer 
sles: + al mechanical splice 
















(Patent pending) 





British Ropes Limited have evolved a new type of wire 
rope sleeve to overcome the drawbacks of other mechanical 
splices. 


The main advantages of this new process, SUPERLOOP, are a safer 
mechanical splice, a slimmer sleeve and a true centre pull. The sleeve, 
: made of a specially approved steel, is closed over the tails of a Flemish 
Eye splice making SUPERLOOP the lightest, slimmest and easiest to 
handle. It is at least as strong as a well made hand splice, and practical 
tests show it to be particularly ideal for the hard-worked sling. The 
smooth exterior of the sleeve and its small dimensions mean 
that SUPERLOOP can be employed in many applications 
where more bulky hand and. mechanical splices are 
impracticable. SUPERLOOP is concentric with the rope 
because of the Flemish Eye which is incorporated. A . 
specially developed fitting, known as a SUPERLOOP 
STIRRUP, is available to protect the bearing of the 
eye from wear. 

The development of SUPERLOOP was achieved 
only by intensive research and exhaustive tests 
backed by the wide knowledge and experience of 

the manufacturers. 


The construction of the 
Superloop is fully explained 
in our Brochure — 

If you are a user of slings 
— send for this book. 


SUPERLOOP in conjunction with Blue Strand 
Preformed Rope gives you the perfect sling. 





FORMING THE LOOP FITTING THE SLEEVE PRESS CLOSES THE SLEEVE 
The secret of SUPERLOOP’s true centre pull The steel sleeve is fitted neatly over the tails of Specially designed Dies permit. comparatively 
—a Flemish Eye is hand spliced and this alone the splice and is tapped into place entirely low pressures to be used, eliminating any 
gives a strength in excess of the Safe Working covering the wire ends. serious damage due to crushing. 

Load even before the sleeve is fitted. 


| S U p E 34 Re ©] Pp The SAFEST Mechanical Splice 


(Patent pending) 


Developed by BRITISH ROPES LIMITED Doncaster 
Wire Rope Sales Offices at: Charlton, London S.E.7 + Bankhall Street, Liverpool + Abbots Road, Gateshead - Canute Road, Southampton 
Hospital Street, Birmingham 19 + Western Avenue, Cardiff + Humber Dock Street, Hull « Rutherglen, Glasgow + etc. 
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Once a “Counterflo” 
Cooling Tower is Ptroe 

installed the H.W.P. Cure 
Inspection Service me 

will ensure that it Cate Perfo, 
operates at maximum A 
efficiency throughout 
its life— 


WRITE FOR FULL DETAILS 
OR RING CLE. 1299 








HEAD W 
RI 
TEESDALE IGHTSON PROCESSES 
ic LTD 


Offices et: 
: P.O. Box 
* is95 SYON 
ey P 
.o. 8B 
Associates in the U.S ox 1034 Jo STRE 
SAT HAN E 
he Fluor Products Company NESBURG P.O. Box as L (@) N D oO N E Cc | 
+ New York - Chi 8 CALCUTT 
cago. 6Tulsa, etc A and P.O B 
. " . ox 706 HAM 
BURG 








Los Angeles 22 
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ABRASIVE BELT 
MACHINES 


PRODUCT OF THE GROUP OF COMPANIES 
HEAD OFFICE 


B. O. MORRIS LIMITED, BRITON ROAD, COVENTRY. TEL: 5081 
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Lubrication 
lesis 


at ROM 


smooth the flow 
of power 





| understand Ransome & Maries make a special 
study of lubrication problems ? 

We do indeed. A bearing’s performance is governed by correct 
lubrication as much as by correct design and materials. 

The cage location area is one of vital importance. The lubricant 
must also protect the highly finished surfaces from corrosion and 
help to dissipate any undue heat. To fulfil these requirements, 
we have a team of lubrication specialists at work. 





What special lubrication problems do they have to deal with? 
Our Technical Department study each case individually before 
making their recommendations. They may advise on grease for 
horizontal or vertical shafts, with the correct housing design and 
method of packing. If oil is used, the recommendation may 
involve lubrication by oil splash, a controlled oil level, drip feed 
or wick feed, and so on. All the time, of course, the various 
oil companies are developing new lubricants and these we subject 
to stringent tests before we recommend them for any application. 


What about lubrication at ultra-high speeds? 
RANSOME & MARLES Research into this is continuous. Operating speeds, loads and 
BE ARING CO ITD temperatures are steadily rising and every week brings fresh problems 
+ : for solution. Aircraft and guided missiles are the obvious—but by no 
Newark-on-Trent England means the only—instances. Speaking generally we recommend 
Telephone Newark 456 lubrication by oil flood or vapour mist for the very highest speeds. 
Telex 37-306 We have built up extensive data on this and allied problems. If you 
get in touch with our Technical Department they'll be only too glad 
to talk lubrication with you. 











At your disposal—collected over many years—is a wealth of 
technical information. Our technicians can be of most help to 
you when a project is on the drawing board; your problems are 


more than welcome. 





Come to us at the dhawing benrd stage — 


LIMITED, MANOR ROYAL, CRAWLEY, SUSSEX 
SUBSIDIARY— THE ANDRE RUBBER CO. LTD. 
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INSTRUMENTATION 


In recently extended premises, the 
John Thompson Instrument Company 
Ltd. produces measuring, recording, 
and auto-controlling instruments and 
undertakes complete instrumentation 
including panelling, wiring and pipe- 
work for steam- raising, chemical 
process, foundry and nuclear power 
plant. Instrument panels seen here 
in course of production are for the 
Dounreay fast reactor heat exchange 
plant. 


JOHN 
THOMPSON 
GROUP 

& 


NT COMPANY LIMITED 
WOLVERHAMPTON 


ING/I 





JOHN THOMPSON 


PROCESS 
PLANT 


Process plant requiring fabrication 
in special materials, including stain- 
less steel, Monel, nickel, Inconel, 
and clad and non-ferrous metals is 
produced by John Thompson 
(Dudley) Ltd., to meet varying 
requirements of industrial chemical 
processes. Food Process plants such 
as illustrated have all contact 
surfaces in stainless steel. 
Complete construction and 
installation including re-action 
vessels, condensers, pipework and 
supporting steelwork are 
undertaken. 


soM Buy 
34 x 
FJ 
z 


t 
e 


JOHN THOMPSOW (DUDLEY) LTD. DUDLEY . WORCESTERSHIRE 
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ap an Osbornifite and you are handling the 
ra = ehgeds .of more than a century of craftsmanship 
' @adexperience in the production of engineers’ 
files fot all ‘purposes. 

Modern methods of production, with rigid 
control of manufacture at all stages, ensure the 
consistent high quality of ‘‘Hand & Heart” 


brand files. 


SAMUEL OSBORN & G6O., LIMITED 
CLYDE STEEL WORKS, SHEFFIELD 


STEELMAKERS * STEELFOUNDERS « ENGINEERS’ 








an” 


gare 
gogurere 
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TOOLMAKERS 


$3 
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FaPr-AilP filters 


solve HOTEL LEOFRIC’S air cleaning problem 


July 4, 1958 


PRs SE 


| 99:57, 


efficiency 





The original filters, which needed changing at 4-week intervals, 
allowed industrial fly-ash and smuts to get through. 
The present FAR-AIR filters, which replaced them, are changed and 
“laundered ” at 8-week intervals, while they are still within their 
dirt-collecting capacity. A FAR-AIR filter is changed in 15 seconds : 
each of the previous filters took 20 minutes to change. 
The Hotel Leofric—air conditioned throughout—now 


obtains considerably cleaner air at considerably less cost. 








for high efficiency at low cost... 


interpose an INTERMIT 


MEMBER OF THE 


tty 


Enquiries to 


$222 INTERMIT LIMITED - BRADFORD STREET +: BIRMINGHAM 5 + PHONE: MIDLAND 7961 


BIRFIELD GROUP BIRFIELD INDUSTRIES LIMITED «. LONDON . W.1 
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New look for old Gibraltar Gibraltar’s new King George VI Memorial Hospital was 


designed by Architects Covell @ Matthews of London who specified 
Ruberoid Built-up Roofing surfaced with Ruberdal Tiles. 


In vivid contrast to its traditionally Spanish surroundings 


the splendid new King George VI Memorial Hospital, 


with a Ruberdal Roof, now towers majestically RUBE R OrpD 
above Gibraltar’s ancient streets. = ad 


C.326a THE RUBEROID COMPANY LIMITED, 354 COMMONWEALTH HOUSE, I-IQ NEW OXFORD STREET, LONDON, W.C.I 
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ESlectro - 
Prmewurm atic 
Walwes 


tor Remote Control 


For the control of pneumatically operated mechanisms by lightly rated electric 
switches. A cable carries the electrical control signals, simplifying installation 
and obviating long airlines. Units are small, compact, low in weight. Particular 
care has been taken to guard against the ingress of dust, oil, etc., and under 
test units have demonstrated their complete reliability, performing 

over one million operations without appreciable wear. 

Ideal for remote control of actuators, automatic mechanisms, 


doors, etc. For D.C. operation, in single or multiple units, 
using air pressures of up to 80 Ib/in’. 



























































The World’s Leading Manufacturers of 


FUEL INJECTION & ELECTRICAL EQUIPMENT 


C.A.V. LIMITED, ACTON, LONDON, W.3 
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TRI-MOR GRADES 


TRI-MOR Standard Castable 

A medium texture refractory having negligible shrink- 
age up to 1,350°C. Suitable for casting special shapes 
: s or for monolithic structures. Limiting service tem- 
Tri-Mor Refractories perature 1,350°C. 

TRI-MOR High Strength Castable 

A similar refractory to Tri-Mor Standard Castable, 
but specially developed to have very high mechanical! 
strength over the lower temperature range. Maximum 
service temperature 1,250°C. 


TRI-MOR High Temperature Castabie 


Suitable for face temperatures up to 1,600°C; has an 
extremely high resistance to thermal shock; used for 
cast in situ monolithic structures and for pre-cast 
refractory shapes; can be applied with a cement gun. 


easier TRI-MOR High Temperature Mouldable 


A plastic refractory for use up to 1,650°C ; low 
shrinkage and a high resistance to spalling. Supplied 
mixed to the correct consistency for installation. 


: TRI-MOR Dense “‘Guncrete” 

quic ker A hydraulic setting refractory with a maximum service 
temperature of 1,300°C. It has a high resistance to 

abrasion. Designed for application by cement gun, 

but can be trowelled. 


TRI-MOR Insulating Castable 
An insulating castable for maximum service tempera- 


Wale fod at=t-h el-i¢ tures of 1,200°C; low thermal conductivity is its 


main feature. 


TRI-MOR Insulating “Guncrete”’ 


Similar to Tri-Mor Insulating Castable but for 
application by cement gun. 


































make installation 


Full details of each grade are available on request. 





a ‘is g ~~ ; A 


ioe 


aa 


Soaking pit cover in Tri-mor High Temperature 
Castable with ceramic keys. 


efractories Ltd 


For further information please write to: MORGAN REFRACTORIES LTD. 
NESTON, WIRRAL, CHESHIRE, TEL: NESTON 1406 





NE. 136 
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MAGNOLIA 
ANTIFRICTION 
METALS 





all descriptions 
in alloy and Carbon Steels 


(all heat treatment facilities) 





T. S. FORSTER & SONS LTD 
FORGEMASTERS AND ENGINEERS 


COPPERAS BANK FORGE, SUNDERLAND 
TEL: 2876 "GRAMS ‘FRAMES’ S'LAND 











@ For heavy loads 
and high speeds 
in engine and 
industrial plant bearings 


MAGNOLIA ANTIFRICTION METAL CO. 


OF GREAT BRITAIN LTD 
34, VICTORIA STREET, LONDON, S.W.1 


FLAMEPROOF ELECTRO ioe 
BRAKES 


A.C. 
and 
D.C. 


ELLISTON, EVANS 


& JACKSON, LTD. 


LONDON 
AND 
BRIDGWATER 


FLOWER BRAND 
NAVY BRONZE 
TURBEX 

T.C, ALLOY 

OIL ENGINE 
CRUSHER BRAND 






































Advertising Managers requiring first-class print 


at reasonable prices should contact The Sales Manager, John Swain & Son Ltd. 


A vast experience in designing, plate- 
making and printing is at your disposal. 
We specialise in monochrome and colour 
printing by both letterpress and_offset- 
lithography. 





TEAR HERE — 





To: SALES MANAGER, JOHN SWAIN & SON LTD., 89-92 Shoe Lane, E.C.4 


Please send specimens of letterpress/offset-litho. 


Name. 








Magers 


Sway VvaL 





Addren__ 











Designing, plate-making and printing are 
all carried out under one roof, providing 


continuity throughout the production. 


Folders - Booklets - Catalogues 


Leaflets - 


Please complete the form and send it to 





The Sales Manager 


JOHN SWAIN & SON LTD 


Designers and Colour Printers 


$9-92 Shoe Lane, London, E.C.4 + Tel: CITy 3871 
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Study the advantages of 
BTH GERMANIUM POWER RECTIFIERS 

















Simplicity and exceptionally high efficiency 
in a.c. to d.c. power conversion are obtained 
with BTH germanium rectifiers. Air cooling, 
compactness and dependability are further ad- 
vantages of this type of rectification which 
readily commend themselves. 

BTH have already supplied a large number of 
germanium power rectifiers for a wide range of 
voltage and current outputs. 


LEA I COPE ey, — 


sng t= 


a 


My, 


Write for these publications } 









%* RL2466-19 deals with single cell 
rectifiers for 10-50 amp. 

* RL2467-19 covers single-phase or 3-phase 
stacks for 30-500 amp. 

* DL2465-1 deals with large-power rectifiers. 


Please state which publications you require 


Part of an 18,400 kW BTH germanium power rectifier equip- 
ment rated at 80,000 amp., 230 volts—the largest installation 
operating in the world. 


BRITISH THOMSON-HOUSTON 


THE BRITISH THOMSON-HOUSTON COMPANY LIMITED > RUGBY + ENGLAND 
an A.E.1. Company A5219 
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BIBBY COUPLINGS 

















NEW 
INSTALLATIONS 








FOR SHELL CHEMICALS 
COMPANY AT SHELLHAVEN 


The British Oxygen Linde pliant is 
in course of erection for the 
production of tonnage oxygen and 
nitrogen for the 





manufacture of ammonia. 


FOR SHELL CHEMICALS 
COMPANY AT PARTINGTON, 


NEAR MANCHESTER THE WELLMAN BIBBY CO. LTD. 


Work on this pliant for the direct 


ee ee PARNELL HOUSE, 25, WILTON ROAD, LONDON, S.W.1 


be completed. 


Telegrams: COUPLINGS, SOWEST, LONDON. Telephone: ABBEY 1194 





FOR THE IRON AND STEEL 
WORKS AT DURGAPUR 


In india. An order has recently 
been placed with British Oxygen 


aetna MaheS of Fine 
of 100 tons a day. *, ’ / 
Sn ngs forove? 


FOR THE IRON AND STEEL os ) 
WORKS AT ROURKELA a Conl ZA cy 2 


in india. 3 British Oxygen Linde 
units have been ordered, each 
with a capacity of 

100 tons of oxygen a day. 


FOR AFRICAN EXPLOSIVES 
AND CHEMICAL 


= INDUSTRIES LIMITED 
f at Modderfontein. British Oxygen 
Linde plant has been ordered with 


rH a daily output of 275 tons of 
inet eeateaeetateneneaaniele 


oxygen and 285 .ons of nitrogen D “ 
o* Be, ¢ 
for the manufacture of ammonia. << > 


¢ UNCONDITIONAL 4 


OUR EXPERIENCE : Gucroste * 
BRITISH IS AT YOUR SERVICE enema 8 


¢, , 
if you are thinking of installing 


OXYGEN [Biieanmeuneetans oa 
OD ——— aa BROADBENT& CO.(nocupatey LTD 
abgames Ghove Snring Works. LINCOLN STREET. 


LIMITED  [ipaeuatpuesnnedernn ROCHDALE Lancs. Phone --Rochdale4o28-9 
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70 Years’ Experience 


‘GRANBY ”’ Type Mine Car, single discharge 


MM 
\ att 


SISAL CAR, fitted with screw brake 


27 cu. ft. * RUGGA ”’ Side Tipping Wagon ro & 
4 TRE) ILWAY MATERIAL: 


TPE aTe Me: 


fet wee aoe i ow we oe ow : 


ROBERT HUDSON LTD., RALETRUX HOUSE, MEADOW LANE, LEEDS, !! Telephone: Leeds 20004 


LONDON OFFICE: Locomotive House, 30/34, Buckingham Gate, S.W.! Telephone : ABBEY 7127. Telegrams : Roletrux Sowest 
WORKS AT L&EDS, BENONI (Nr. JOHANNESBURG), DURBAN AND CALCUTTA. 
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FORGED AND 
WELDLESS ROLLED 
TO SECTIONS OR PROFILE 


~~ 









A 
te {iar made in carbon and alloy steels, 
Be al — weldiess and flash-butt welded. Also 
Rings produced from the NIMONIC 
i alloys : Titanium, light alloys or copper 
bearing materials. 
en ee 


N. HINGLEY & SONS LTD 


NETHERTON 1RON WORK S 


FORGE DIVISION — DUDLEY 


e 
TEL: DUDLEY 31016 - GRAMS: HINGLEY DUDLEY 








GEARED MOTOR UNITS 


FROM STOCK 


Since 1862 S. E. Opperman 
Ltd., have gained unique 
practical experience in the 
manufacture of a wide 
range of Geared Motor 
Units covering a vast field 
of uses and applications. 
First class design, top 
grade materials and fine 
workmanship have contin- 
uously been employed, 
giving high efficiency, 
smooth and cool running 
and long life. Geared 
Motor Units are available 
from stock fitted with elec- 
tric motors made to the 
latest specification by 
Britain's leading motor 
manufacturers. 


Ss. E. OPPERMAN LTD. 


BOREHAM WOOD, HERTS. Tel. ELSTREE 2021 
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Buckfast Abbey, built between i ! 
1907 and 1937, on a site origi- 
nally occupied by a Cistercian 











Monastery which was dissolved Myatt : 

in 1538. pe construction , N) e ( nh | 

was started by Abbot Vonier 1 ti (\ 1 J | © i) e 

and one other Monk. At no wu aA ’ A ‘2 
time during its building were r (ju! 7 | : yy 
more than six men employed. a : “ OT’ m im’? 





























Architect : J. Douglass Mathews & Partners 


By comparison, this project—H. J. Heinz Co. Ltd., 

New Food Factory at Kitt Green, Nr. Wigan—is scheduled for 
completion in September 1958, three years from the 

commencement date, and has employed an average of 650 operatives 
throughout. Once again Monk, one of Britain's 

foremost Civil Engineering, Reinforced Concrete and Building 
Contractors, have been entrusted with the task. 





Warrington and London 








A. MONK & COMPANY LIMITED 


Head Office: Padgate, Warrington. Tel: Warrington 31288. 
London Office: 75, Victoria Street, S.W.1. Tel: Abbey 2651. 
Offices at: Stamford, Hull & Middlesbrough. 
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SINGLE SPINDLE J 


AUTOMATIC 


SCREW MACHINES 


eZ, 


Mone 
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Maintain production at the peak 
A), of efficiency ; every feature of their 
BY / design and construction is a 
AYcontribution to their endurance under 
the most strenuous conditions. 
Positive lubrication is assured by a 
refinement whereby filtered oil is 
metered to vital parts from a 
central control point. 

Five sizes up to 2 in. capacity and a 
range of METRIC types. 


(sole Agents in Great Britain: \ >) 
BURTON GRIFFITHS & CO. LTD “**“*” 


KITTS GREEN, BIRMINGHAM 33 8.S.A. TOOLS LIMITED 
we STECHFORD 307! BIRMINGHAM . ENGLAND 2 
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IRON AND STEEL INSTITUTE ABROAD 


The Iron and Steel Institute has for very many years 
been internationally minded and, indeed, nowadays a 
substantial fraction of its membership is made up of 
foreigners. Regularly in the summer months, usually at 
two years’ intervals, it takes its members abroad to see 
how steel and steel products are made in other countries. 
This year the members spent the days between June 17 
and June 28 in Belgium and Luxembourg, visiting firms 
in the neighbourhood of Liége, Luxembourg and Brussels 
and Charleroi. Since the visit was organised to correspond 
in time with ‘“ Journées Internationales de Siderurgie 
1958,”’ which were being organised in those two countries, 
the affair became fully international and rather more 
technical sessions than are usual at [ron and Steel Institute 
Summer Meetings were held. Close upon 1200 people 
must have registered for the meeting, though not all of 
them attended visits and technical sessions at all three 
regions. The handling of such very large numbers of 
people would have presented a difficult problem at 
Liége and Luxembourg but for the fortunate fact that at 
both places great Palais des Expositions are under con- 
struction and that both buildings were sufficiently 
advanced (their states of incompletion masked by the 
hanging of flags, fabrics and curtains and the laying of 
carpets) to be used as headquarters and for the technical 
sessions and other functions. The comment was made, 
however, how astonishing it is that-a provincial city such 
as Liége can find it worth while to erect such a building 
housing three meeting halls accommodating 250, 500 and 
1000 people, restaurant capacity to correspond, and large 
exhibition spaces as well, and that Luxembourg can 
find uses for a building not very substantially less large. 
One must suspect that the Belgians and Luxembourgers 
have it in mind that the coming into being of a Common 
Market in Europe must lead to the more frequent holding 
of great international gatherings and there may be a 
hope that if the Free Trade Area proposals fructify 
Belgium may come to be regarded as the centre for 
international discussions, even if Brussels does not itself 
become a centre for the Area’s international organisations. 

Always at Iron and Steel Institute meetings abroad 
particular interest is taken in the visits to works. In 
countries less well-endowed with iron and steel plants 
the net is widely spread to include visits to foundries 
and engineering works and to power stations and the 
like. But in Belgium and Luxembourg the choice for 
visitors lay each day rather between the competing 
attractions of differing steel works or mills than between a 
steel works and some other kind of plant. Nor, because 
of a peculiarity of the industry in Belgium and Luxem- 
bourg, was it possible to choose between plants known 
to be modern and plants known to be of some age. For 
rebuilding is taking place piecemeal and few, if any, 





plants are being erected on green field sites as they are 
in this country. Thus, in going round a works one might 
encounter continuous strip mills so right-up-to-date that 
they only came into regular production a few months 
or even weeks ago and elsewhere, in the same works, find 
rod mills of the old spectacular kind in which men with 
tongs dexterously catch the rod as it emerges from the 
rolls, swing a red-hot loop of it behind them and insert 
the end into the next pass. In one works we observed a 
heavy blooming mill driven by a great four-throw hori- 
zontal steam engine exhausting apparently to atmosphere 
and developing probably as much as 1000 h.p., whose 
name-plate bore the date 1899, and in the same works 
found a very impressive new melting shop approaching 
completion which will have five 50-ton converters and 
three 1300-ton mixers and two electric furnaces for 
melting ferro-manganese. The converters are to be 
blown with air enriched to 26 or 30 per cent oxygen. 
Similarly, advanced techniques could be observed applied 
in plants in other respects far from modern. Vacuum 
casting, for example, was observed at one works, desul- 
phurisation by the addition of soda-ash at another. 
Everywhere, seemingly, the evidence was available of the 
consequences of the modern availability of tonnage oxygen 
which has in many respects revolutionised steel works 
processes. 

Technically and internationally there can be no doubt 
of the success of the meeting. But socially we confess 
we thought it less satisfying than other meetings the 
Institute has held since the war. For the meeting was 
over-large, so that each individual attending was 
acquainted with a lower-than-usual proportion of those 
present. Furthermore, both at Liége and Luxembourg, 
it proved necessary to spread members over hotels 
into places at some distance from the centre, as far out 
as Spa in the first instance, thus breaking up the meeting 
into groups. In addition, sheer weight of numbers limited 
the freedom of the Institute’s various hosts to invite 


‘ members to attractive receptions and other functions in 


buildings of particular interest. In such circumstances 
there always follows the unsatisfactory choice either to 
limit all such functions to buildings capable of holding the 
whole membership or, as on this occasion, to arrange a 
social programme within a social programme, that is to 
invite only the selected few to certain functions not open 
to the rest, and accept the invidious business of selection 
thus entailed. Some heart-burning necessarily results ; 
and, more importantly, for some members a certain 
distinction of character that Iron and Steel Institute 
meetings abroad have had, tends to get lost. For women 
folk in particular the point is important. But it does 
not lack importance for the men because it is at these 
social functions that the ladies, so much more -easily 
than the men, become acquainted and thus draw ‘their 
men-folk together. 
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CONSERVATIVES AND KILL-JOYS 


Considering the material benefits that have been con- 
ferred upon mankind through the work of engineers it is 
really very remarkable how much opposition these 
engineers often have to meet before their beneficial work 
can be done. At times that opposition becomes especially 
vocal. Let it but be proposed, for example, that a dam be 
built across a valley in Wales or that a nuclear power 
station be situated upon a lonely length of coast and many 
worthy people will gather together to oppose the proposi- 
tion tooth and nail. They may have some justification on 
their side, too! For there is no proof that increased 
material wealth has increased human happiness. But 
most of them argue on a less credible line. They argue 
that the works of engineers “ desecrate” nature, that in 
fact “* Where every prospect pleases only man is vile” ; 
overlooking that in this country, as over most of Western 
Europe, the scenery (apart from contours) is either all 
man-made or man permitted and that if nature is allowed 
to run really wild it often produces some pretty horrid 
results ! Thus to assume that the intervention of engineers 
must lead to a desecration of nature is nonsense. Much 
more reasonable are those who in offering opposition are 
seeking not to prevent the carrying out of a work, but to 
ensure that when carried out it will add to the beauty of its 
surroundings and do no damage to amenities. 

Often, however, the opposition is much more subtle 
and much more effective. Instead of suggesting that all 
the works of engineers are necessarily ugly, and that 
they necessarily desecrate the countryside the more 
subtle opponents of change suggest that there would be 
something a little immoral about doing what the engineers 
propose. For there still persists in this country some 
thinking upon Puritanical lines. It still seems to many, 
for example, that there is something vaguely improper 
about expending money solely to increase human pleasures. 
It is very possible that it is this kill-joy element in the 
mental make-up of many people which has led this 
country to fall so far behind almost every other industrial- 
ised country in building motor-ways. The official govern- 
mental explanation since the war has been that the 
country could not “afford” to expend money on its 
roads. But other nations no better off than ours have 
managed to “afford” it without difficulty. A more 
likely explanation is that there has always been and there 
still persists in this country a quite strong opposition to 
motor transport. It is based upon the idea that motoring 
is a pleasure and a luxury and hence that it would be 
improper to spend much money upon it. Thus the fact 
that upon every fine summer week-end around London 
and other large cities traffic conditions upon the roads 
become intolerably frustrating to the pleasure motorist, 
becomes ineffective as an argument for improving the 
roads. For it will be felt improper to expend money 
merely to increase people’s pleasure! When, however, 
it can be shown that road improvements yield substantial 
economies for lorry traffic and for those who use their 
cars for business purposes opposition ceases. “ Life is 
real ; life is earnest.” If expenditure upon the roads 
will permit us to work harder then it becomes permissible ! 

But, of course, the trouble with this innate feeling that 
no encouragement should be given towards the develop- 
ment of things pleasurable or luxurious is that it almost 
inevitably offers opposition to engineering advances. 
For obvious reasons no new thing engineers produce can 
ever be immediately regarded as a necessity. Whilst it is 
in short supply it is a luxury. Particularly is it likely to 
be regarded as a luxury if it is labour-saving like a house- 


hold vacuum cleaner or a washing machine, &c. For 
then it is taken to pander to those who are lazy good-for- 
nothings! Only when very substantial numbers have been 
sold does the new thing come to be regarded as a necessity 
and hence an entirely proper thing to have. But in the 
meantime national and local government, not to speak of 
various other bodies, may have regarded the product with 
dislike, granting the manufacturer no favours or even 
attaching to the product some form of sumptuary tax. 
It is, no doubt, because many people still regard the 
owners of cars as “idle rich” that the Government is 
able to retain a 60 per cent purchase tax on vehicles and 
a heavy tax on petrol ! 


BRITAIN IN EUROPE COMMITTEE 


At the moment no one in industry or even in politics 
can quite know what the situation is about the advent of 
the Common Market in Europe or the chances of the 
creation of a Free Trade Area around it. Political 
events in France, some of whose industrialists showed little 
liking for the Free Trade proposition, and whose national 
economic situation does not even favour as rapid a deve- 
lopment towards the Common Market with the Benelux 
Union, Western Germany, and Italy, as was originally 
hoped, have temporarily popped everything in the melting 
pot. Yet, in our view, which we believe to be supported 
by the majority of economists, there is so much good 
sense in getting rid of customs duties and other impedi- 
ments to trade over the greater part of Western Europe 
that the Common Market, to the formation of which 
France is already bound by treaty, and the Free Trade 
Area are certain to win acceptance very soon in some 
form. It is therefore welcome to find that a new industrial 
organisation is to be formed in this country to be called 
the Britain in Europe Committee. Particulars of the 
Committee were reported on page 985 of our last issue. 
Its main function will be to undertake or sponsor original 
research on European economic integration, especially 
about the proposed European Free Trade Area and 
to make known the results and it will also provide 
specialised information. 

For certain British industries no such new body is at 
all needed. The iron and steel industry of this country, 
for example, keeps in such close contact with the corres- 
ponding industry on the Continent that its technical 
people are as aware of the economic situation and of 
technical progress at any plant there as of similar progress 
in Britain. As we record in another note on page I, 
the members of the Iron and Steel Institute have, for 
example, just returned to this country from a_ special 
meeting held in Belgium and Luxembourg. There is 
even joint international research as, for example, at 
Ijmuiden into problems of interest to the industry. But 
in the engineering field there are certainly large numbers 
of firms in this country which have little or no knowledge 
of Continental methods of production or even about 
its scale and which would be very hard put to it to deter- 
mine with any degree of precision what effect the 
creation of a Free Trade Area would have upon their 
prosperity. The more is it a pity that once more this 
year the Institution of Mechanical Engineers failed to 
hold its Summer Meeting abroad, successful though 
its Cardiff meeting turned out to be. For one of the 
objectives of the Committee, “to promote an under- 
standing in industry in general of the issues likely to 
arise from British participation in the European Free 
Trade Area and to link this understanding with the 
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industries in the political sphere necessary to secure 
satisfaction of the appropriate treaty or convention ” 
would certainly be much aided were more British engineers 
aware of Continental conditions. Indeed, engineering 
is not, we feel, as strongly represented on the new 
Committee as it should be. 


ACCESS TO THE CAPITAL 


Now that London, in common with other great cities 
such as New York, has more than one airport for inter- 
national flights, it is no more than timely that a helicopter 
station should be established near to its centre. Helicopter 
travel between London airport and Gatwick, invaluable 
as it would be to a small number of through passengers, 
could hardly be sufficient to support an air taxi service, 
but there should be many travellers who, after the 
cushioned swiftness of an airliner, will reject the dilatory 
dawdle of a coach or the harsh hammering of a train for 
the final approach to the capital. It is, therefore, most 
welcome that Westland Aircraft, Ltd., should have secured 
the necessary consent from the local, metropolitan, 
ministerial, planning and port authorities to risk its capital 
in the construction of a helicopter station on the Surrey 
bank at Battersea. It is to be hoped that the many hurdles 
of air traffic control, customs attendance, provision of fuel, 
and so forth, will be overcome in their turn, and that this 
venture will act as a catalyst to initiate municipal helicopter 
stations in other cities and perhaps even in London. 

It needs to be clearly recognised that this establishment 
has come about in default, rather than by virtue, of an 
official policy for the provision of fiying facilities for the 
capital. The authorities concerned allowed the experi- 
mental station at the South Bank to be closed—although 
it must in fairness be stated that they have not prevented 
its subsequent use by, for instance, Helicopter Sales, Ltd. 
—since, in the absence of multi-engined aircraft that could 
carry a break-even load under the various restrictions 
imposed, the operators of public services had no use for 
it. It is necessary to note that this occurred before any 
alternative site for the machines of to-day had been 
investigated and found satisfactory, and that it is merely 
providential that one or two potentially suitable places 
were found near Battersea. Such good fortune should 
most emphatically be regarded as exceptional and not be 
expected to prevail in, for instance, the provision of con- 
ventional flying fields. For this reason we deplore the 
apparently undisturbed equanimity with which the 
Minister of Transport and Civil Aviation contemplates 
the anticipated closing of Croydon Airport. The existence 
of a helicopter terminal does not render a small aerodrome 
valueless—not only might it be useful as a park and main- 
tenance base for V.T.O.L. machines, but it appears that 
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for rather longer stages, or for the ability to operate more 
cheaply, S.T.O.L. aircraft will establish themselves and 
be valued by visitors to London. 


SETBACK AT CALDER HALL 


In a world that is sharply conscious of both the endur- 
ingly injurious and the instantaneously catastrophic 
consequences that can ensue when atomic nuclei break 
up, even the smallest incident connected with the study 
or application of nuclear energy may draw the alarmed 
gaze of the public. It is particularly unfortunate, there- 
fore, that an accident to a turbo-alternator should have 
occurred at the Calder Hall “B” station. At about 
7.30 p.m. on Saturday there was a failure in No. 5 set 
which caused fairly extensive damage to plant, but luckily 
neither killed nor maimed anyone. Apparently some 
fragments of the set were hurled for more than a 
quarter of a mile, and parts of the turbine hall were 
wrecked. All this happened as the climax to running 
tests that were being imposed on the particular set. It 
was officially stated that no increase in radioactivity had 
been observed, so we may presume that, even if some part 
of the coolant circuit was punctured (which seems at first 
sight not very likely), no burst slugs were noticeably 
contaminating any gas that may have escaped. 

Had the accident occurred in a conventional steam 
station the lay press would have taken not very much 
notice. But because it happened at Calder Hall that press 
naturally gave this story considerable space, and some 
papers painted a rather lurid picture of what Sir William 
Cook saw when he hurried hotfoot to the spot. Thus, 
even the sedatest of the London dailies described ‘* scenes 
of desolation,” and reported that a heat exchanger had 
been “‘ demolished ” by a flying mass of debris. This last 
report, we have since been assured by the Atomic Energy 
Authority, is quite untrue. The investigation of the 
accident, which it is suggested may have been due to a 
fault in the governor, was taken over last Monday by 
Mr. P. T. Fletcher, deputy managing director of the 
Industrial Group, U.K.A.E.A. This investigation may 
lead to some interesting conclusions, just as have earlier 
examinations of such accidents to turbo-generators. The 
interest will be taken by engineers of several kinds, but it 
will probably be very little, if at all, influenced by the 
chance association of the turbo-generator with a nuclear 
plant. The consequences of the mishap for the country’s 
supply of military plutonium may, possibly, be of some 
concern, particularly because we may suspect that the 
recent decision to use civil nuclear power stations for 
making such plutonium was prompted by a shortage : 
but any other significance for the civil nuclear power 
programme is nil. 





“THe END OF THE SOHO Works” 

** In a comparatively short space of time only a small vestige of 
what once constituted the far famed Soho Works, Birmingham—the 
scene of the triumphs of the great James Watt—will remain to indicate 
to the visitor the spot on which these extensive premises have stood ; 
and it may not be uninteresting to our readers to learn the circum- 
stances under which the demolition, which is fast progressing, has 
been induced. It is well known that after remaining for some years 
untenanted the works were taken by Messrs. Toy and Son, of London, 
and speedily once more resounded with the din of busy manufacture. 

‘* But in the interim there had sprung up, in and around Soho-park, 
an abundance of superior and aristocratic looking dwellings, a new 
church had been erected in the vicinity, and the pool had become a 
popular resort for recreation and amusement. No sooner was Messrs. 
Toy’s business in full operation than it was discovered that the volumes 
of smoke, emanating from the works, were productive of an intolerable 
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nuisance, and Mr. Moulton and Messrs. Toy were speedily threatened 
with legal proceedings. Fortunately, however, litigation was avoided, 
an amicable arrangement, as we are informed, come to, by which 
Messrs. Toy have undertaken to trdnsfer their manufactory to Spring 
Hill. It is understood that the materials will, so far as practicable, 
be used in the erection of the new works. We have said that only a 
small vestige of the old Soho will remain. This will consist of the 
principal elevation of the well-known we its front and wings. 
The walls and foundations have been examined and found to be solid 
and substantial. The internal walls only will therefore be taken down, 
and the area thus obtained will be converted into four first-rate 
residences. The mill pool behind will be drained, and afterwards 
formed into an artificial lake to ornament the rear of these dwellings, 
whilst the space gained by the removal of the workmen’s cottages and 
Oe nn ee Cae Pees ot ee ee ee 
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Laboratory Methods of Measuring 
Thrust 


By P. N. ROWE* 
No. Il—{ Concluded from page 967, June 27) 
The recent development of jet propulsion and rocket motors has re-aroused interest 


in the thrust or reaction force produced by a gas jet. 
there was similar interest during the development of steam turbines. 


Some forty to fifty years ago 
This 


report discusses the various methods by which thrust can be measured, sets out 
their various advantages and surveys apparatus that has been built and used. 
The survey is concerned only with laboratory apparatus and not with the full scale 
testing of “ hot” motors which has been dealt with by Bierlein and Scheller (1953). 
The survey does not claim to be in any way complete as recent work in particular 
has either not been reported or is security classified. The difference in thrust 
between the worst and the best designed nozzles is rarely more than 20 per cent 
and usually research is concerned with much smaller differences than this. Hence, 
the traditional accuracy of +1 per cent is rarely satisfactory if this refers to the 
fraction of the total thrust for it is likely to be nearer +10 per cent of the differences 
under consideration. Thus, thrust measurements are required with a high degree 
of precision and most investigators to-day are thinking in terms of an error variation 
of +0-1 per cent of the total thrust value. 


Free Movement with Soft Flexure.—Stanton 
(1926) used a nozzle fitted to a free piston in 
order to discharge to sub-atmospheric pres- 
sures (Fig. 15). Air was discharged down- 
wards through a nozzle which was part of a 
piston sliding in a cylinder which led to a 
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Fig. 15—Stanton (1926) 


suction pump. The piston assembly was 
supported from the arm of a balance and air 
was supplied through two loops of flexible 
rubber hose. The differential air pressure 
over the piston must be added to the recorded 
thrust. The reservoir pressure was 45 1b per 
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Fig. 16—Collins, Mayer and Newby (1953) 


square inch (absolute) and the reservoir 
pressure varied from 41b to 101b per square 
inch (absolute). The nozzles were of approxi- 
mately 4in diameter throat and thrusts of 
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about 12 lb were recorded. The accuracy is 
reported as better than +1-5 per cent. 

Collins, Mayer and Newby (1953) measured 
the thrust of an oil burner with a rig that 
allowed free movement except for the flexible 
fuel pipes (Fig. 16). An atomiser and burner 
nozzle were suspended by wire cables and 
the flame ejected horizontally. Flexible pipes 
carried the fuel oil and the atomising steam. 
The thrust was measured by a weighing pan 
on a cable running over a pulley. Thrusts 
of the order of 21b were recorded with an 
accuracy of about +2 per cent. 

McInerney, Mattocks and Newby (1955) 
have measured the reaction of air and steam 
jets as a part of a study of entrainment in oil 
burners. The nozzle discharges horizontally 
and is supported by a wire frame (Fig. 17). 
It is supplied by a vertical flexible hose and 








Fig. 17—MclInerney, Mattocks and Newby (1955) 


the reaction is measured by a spring balance. 
Steam was supplied at up to 100 lb per square 
inch and the nozzles varied from in to 
yin throat diameter. Thrusts of up to 
100 1b were registered but no figure is given 
for the accuracy. Examination of the plotted 
results suggests that it was no better than 
+3 per cent. 

Hubble and Sinclair (1956) describe a small 
thrust rig that allowed free movement except 
for the coiled copper feed pipe and pressure 
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Fig. 18—Hubble and Sinclair (1956) 
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gauge connection (Fig. 18). The nozzle is 
attached to one end of a balance beam and 
discharges downwards, transmitting the thrust 
to an electric force transducer below the 
other end of the beam. The nozzle was 
supplied with hydrogen peroxide “steam” up 
to reservoir pressures of 650 Ib per square inch 
and the nozzles had throat diameters of the 
order of O-lin. The maximum thrust recor- 
ded was about 12 lb. The sensitivity of the 
balance was about +0-03 Ib, but the standard 
deviation of repeated observations was 
approximately +0-2 lb or +1°-5 per cent of 
the maximum value. 

Thrust Comparison—The apparatus of 
Kisenko (1940), already described (Fig. 9 ante), 
specifically makes provision for an opposition 
nozzle so that direct comparisons of thrust 
can be made. The sensitivity of this appa- 
ratus should be high so that accurate com- 
parisons are possible, but no mention is made 
of results obtained in this way. 

Clemmow and Lambourn (1953) describe a 
pendulum thrust rig that measures the 
difference in thrust between two opposing 
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Fig. 19—Clemmow and Lambourn (1953) 


nozzles (Fig. 19). A vertical pipe hangs 
from a ball bearing hinge and may swing as 
a pendulum. The bottom of this pipe 
contains a hydrogen peroxide decomposition 
chamber to discharge horizontally through 
opposite nozzles. The liquid fuel is fed 
through a flexible pipe above the hanging 
pipe. Oscillations are damped by a magnetic 
device below the pendulum. The thrust 
difference is recorded by measuring the 
movement on a micrometer dial gauge. 
Reservoir pressures are of the order of 
300 Ib per square inch and the nozzles are of 
approximately lin throat diameter. A stan- 
dard deviation of about +0-2 per cent of 
the total thrust is claimed, which is about 
t}1lb. However, this high accuracy is of 
the order of +4 per cent of the differences 
that are observed generally. 

Fawn (1956) has designed a similar pendu- 
lum type thrust comparison rig (Fig. 20). 
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Fig. 20—Fawn (1956) 
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The hanging supply pipe is not hinged but 
contains a flexible section. Lateral move- 
ment is measured by a dial gauge. The 
horizontal branches of the feed pipe, which 
end in the two opposite nozzles, contain 
metering devices so that unequal flow rates 
through the two nozzles can be allowed for. 
A paddle below the pendulum rests in a 
bath of viscous fluid which serves to damp 
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troublesome oscillations. A flexible tie bar 
prevents lateral movement across the plane 
of the pendulum swing. Air is supplied 
from a continuous source at reservoir 
pressures in the region of 601lb per square 
inch. The nozzles are of 2in diameter throat 
so that they develop some 300 Ib thrust. An 
accuracy of +I41b is claimed which is 
+4 per cent of the total thrust, but a much 
greater fraction of the differences usually 
examined. 

N.O.T.S. (1957) have used a similar 
vertical “‘ T”’ arrangement, but stood it above 
a flexible base support rather than suspended 
it as a pendulum (Fig. 21). This rig is not 
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Fig. 21—N.O.T.S. (1957) 














strictly within the scope of this survey as it is 
really a solid fuel motor. A vertical hot 
propellant gas generator supplies two hori- 
zontal opposing nozzles, and the whole is 
mounted above a sheet of stainless steel set 
on edge which acts as a flexible hinge. The 
differential force is recorded as a strain in an 
electronic strain ring. No figures of the 
performance and accuracy of this rig are 
available. 

Momentum Measurement.—Morley (1916) 
measured the momentum of an air jet by the 
impact method (Fig. 22). A 12in diameter 
plate received the jet, which was discharged 
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Fig. 22—Morley (1916) 


horizontally. The impact plate was sus- 
pended by spring steel strips and a weight and 
pulley arrangement restored the plate to its 
original position and measured the impact. 
A dashpot beneath the weight pan damped 
oscillations. Nozzles of 0-2in throat dia- 
meter were used and air was supplied at up 
to 701b per square inch reservoir pressure. 
Thrusts of up to 5lb were measured. The 
accuracy is discussed at some length and 
claimed to be about +0-071b or +1°5 per 
cent of the highest values. It is noteworthy 


that Morley found thrusts measured ,by 
impact and by direct balancing did not agree 
within the limits of experimental error. 
There is extensive discussion of this anomaly. 

The Steam Nozzle Research Committee 
(1923-30), after considerable deliberation, 
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chose an impact method .of measuring 
momentum in preference to a direct measure 
ofthrust. They were convinced that a flexible 
pipe could not be relied upon and that a 
movable joint would be excessively stiff or 
leak seriously. They were acutely aware of 
the anomaly between impact and thrust 
measurement. The impact device they finally 
evolved for testing steam nozzles was con- 
sidered to be free from the usual objections 
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Fig. 23—Steam Nozzle Research Committee (1923) 


(Fig. 23). The impact plate was set hori- 
zontally and the jet was directed down on to 
it. The surface of the plate was covered by 
a mesh or friction pad so that any gas leaving 
the surface of the plate radially did so with 
virtually no velocity. In this way the aero- 
dynamic effects are minimised. The plate 
carried a cylindrical cage rising from its 
periphery to well above the nozzle. The 
cage was made from a number of flat metal 
rings spaced so that gas leaving the region 
above the impact plate could only do so 
radially. The impact plate was supported 
on a vertical rod above a scale pan. The rod 
passed through a gland in the wall of the 
surrounding condenser chamber, and the 
friction in this gland was minimised by 
pumping a little lubricating oil through it and 
by rotating the rod slowly. The apparatus 
was first tested with air and in these tests a 
hinged joint was used so that the thrust 
could be measured directly. In this way it 
was shown that the impact method and direct 
thrust measurement agreed within the limits 
of experimental error. 

Nozzles of total throat area between 0-5 
and 1-5 square inch (equivalent to 0-8in to 
1-4in diameter) were used and supplied with 
steam at up to 50 Ib per square inch. Thrusts 
of up to 50 lb were recorded. The sensitivity 
of impact measurement was +0-01 Ib, but the 
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Fig. 24—Kisenko (1940) 
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standard deviation was about twice this. 
However, the error in the calculated velocity 
coefficients was between +4 and +1 per 


cent. 
Kisenko (1940) describes a simple impact 





plate that does not incorporate any of the 
above refinements (Fig. 24). The nozzle 
discharges horizontally against an impact 
plate which is held in position by counter- 
weights acting through a system of levers. 
Kisenko points out that the momentum term 
as measured by impact differs from the thrust 
as directly measured by the pressure term. 
He makes no mention of the aerodynamic 
effects on the plate. It is not clear which 
results were obtained with this apparatus and 
no accuracy can be deduced. 

Palmer (1952) has measured the thrust of 
rocket motors by firing them downwards cn 
to a plate supported on pressure capsules. 
It is reported that the thrust is greater than « 
the thrust measured directly, but the difference 
is attributed to afterburning. 

Velocity Measurement.—Mellenby and Kerr 
(1921) estimated the velocity of a steam jet 
from a }in diameter nozzle by means of search 
tubes. 

Stanton (1926) attempted to determine 
velocity by pitot tube measurements in an air 
jet, but concluded that the local temperature 
could not be measured with sufficient accuracy. 

Warren (1954) has examined the pressure 
distribution in a free air jet, although not 
with the specific object of assessing velocity 
and thrust. 

Prandtl (1904) suggested a theory which 
was used by Altman (1947) to estimate 
the velocity and hence the thrust of a jet. 
The theory relates the wavelength of the 
standing waves in a supersonic jet to the 
Mach number. The (diminishing) wave- 
lengths are measured either visibly, in the 
case of luminous jets, or from shadow photo- 
graphs, and are plotted along the jet axis. 
The original wavelength at the nozzle exit 
plane is obtained by extrapolation. The 
method makes various assumptions about 
the nature of the flow. It is not capable of 
high accuracy. 

Bundy, Strong and Gregg (1951) have 
devised a method of estimating the velocity 
of a high velocity luminous gas jet. It 
depends upon the Doppler effect on the 
wavelength of the emitted light. Since jet 
exhaust velocities are small compared with 
the speed of light, the accuracy is poor and - 
estimates to +7 per cent only are possible. 

Bollinger and Edse (1956) are developing a 
method of introducing a boron tracer into 
a hot jet and detecting it by its spectral 
emission. The method is not yet fully 
developed, but it appears unlikely that it will 
give the precision necessary for thrust 
estimation. 


Non-AXIAL FORCES 


It is sometimes required to measure non- 
axial forces as well as a main component. 
These may be small, as when investigating 
inadvertent misalignment, or comparatively 
large as when the jet is deliberately 
deflected. The methods of thrust measure- 
ment already described can generally be 
adapted to measure perpendicular forces 
also. This usually means a combination of 
two thrust measuring devices. 

Anderson (1948), Newkirk (1949) and 
Rogers (1953) have discussed the theoretical 
requirements for measuring non-axial forces. 

The Steam Nozzle Research Committee 
(1923) and Loring Wirt (1924) both used 
what has been described as an “ anglometer ” 
to detect the jet direction. This is a vane 
freely hinged at its leading edge so that it 
takes up the jet direction. This is a com- 
paratively crude device, but once the stream 
direction and the axial thrust are known, any 
gna wy Ost ro bong be estimated. 

1951) discharged an air jet over 
the surface of & parallel fat tlaas an bo vohaen 








a thick oil had been spread. The resulting 
streak pattern was used to estimate the jet 
direction. Force measurements were also 
made by a flexure method. 

Fraser and Rowe (1958) and Rowe (1957) 
have measured the non-axial forces associated 
with a deflected jet. The apparatus uses 
two degrees of free movement, a rotary joint 
and a free piston. Perpendicular forces were 
measured with an accuracy of about +2 per 
cent of the mean value. This could be 
improved upon if the range of values was 
reduced 
a poets with Soft Flexure 
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Nuclear Energy for Electricity 
Supply Overseas 


Two of the papers discussed at the British Electrical Power Convention at Brighton 


two weeks ago were concerned with nuclear energy for electricity supplies. 


Sir 


Christopher Hinton spoke on the situation in this country and Sir Claude Gibb 

dealt with prospects abroad. Abstracts from Sir Christopher's paper, with a 

condensed account of the discussion, were reproduced on page 958 of our issue 

for June 27 ; below we present a slightly abridged version of Sir Claude’s paper 
and the discussion it aroused. 


NY electricity supply authority, whether 
nationally, municipally or privately 
owned, undertakes to supply electricity con- 
tinuously at economic rates, and an implied 
condition is that it will give service of a high 
order. The chairman of a large overseas 
electricity commission once remarked “ I can 
survive criticism that power plant has been 
installed a year earlier than it was really 
necessary, but I would be sacked if we had 
any more power cuts.” That is the philo- 
sophy ruling in the great majority of supply 
bodies, and so used have we all become to 
the instant availability of electricity that we 
are in danger of overlooking the economic 
effects of such an approach. 

In the more highly developed countries of 
the world, electricity is a major factor in the 
high industrial productivity which enables a 
high standard of living to be maintained. It 
is only where there is no electricity supply 
that one realises fully just how much of a 
luxury is that which we in industrial areas 
demand as a necessity. Between nations 
(even in Europe, which might be expected to 
have comparable consumptions of electricity 
per head), there are- wide variations which 
appear to be reflected in the gross national 
product per head and, when considered in 
conjunction with figures for U.S.A. and 
Canada, lead to the belief that without a 
high consumption of electricity per head 
there can be no high living standards. This 
appears to be the case even with nations that 
have some especial natural resource, such as 
oil, which may provide a high gross national 


product per head yet have a low electricity 
per capita consumption. The reason for this 
is that the national income is in the hands of 
a relatively small number of people and only 
those few would use electricity on a large 
scale. There appears to be ample evidence 
that national prosperity increases with in- 
crease of electricity consumption per head, 
and that this applies throughout the world 
with but few exceptions which are capable of 
ready explanation. 

A study of world reserves of coal and oil 
shows them to be quite incapable of meeting 
alone the fuel demands which would be 
made if electricity consumption continues to 
grow as it has during the past fifty years. 
The requirement for some additional or 
supplementary fuel is with many nations 
to-day, and will be with many others within 
ten or twenty years. 


SIZE AND Cost OF PLANT AND FUEL 


Here one must specify what may be 
accepted as “large,” “‘medium” and 

* small” when applied to electricity outputs. 
An output of 1OMW may be regarded as 
large in one country and small in another. 
Five years ago in Britain, 60MW was large ; 
to-day it is medium, and in five years it will be 
regarded as small. It is necessary to take 
arbitrary sizes which, in the short time of a 
decade, will need adjusting upwards. Small 
reactors are therefore classified as those with 
a net electrical output not exceeding 20MW. 
Medium reactors are those between 20MW 
and 100MW, whilst /arge reactors can be 
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taken as those with a net electrical output 
exceeding 1OOMW. 

Calder Hall, with a net electrical output 
per reactor of approximately 38MW, is 
therefore a medium reactor, but the four 
nuclear stations currently building in Britain, 
which have been developed from Calder Hall, 
are large. Considerable reductions in capital 
cost per kilowatt installed have already been 
made, and the possibilities of still further reduc- 
tions can now be seen as the result of further 
research. Probably the biggest single factor 
in capital cost reduction is the increase in 
reactor output. The very large natural- 
uranium graphite - moderated gas - cooled 
reactor becomes truly competitive with coal- 
fired stations in Britain even with coal at its 
present price. It is relevant to ask for how 
long will it be possible to persuade men to 
work in the bowels of the earth digging coal 
unless they be paid wages that will make coal 
uncompetitive with other fuels, including 
uranium. 

Modern hydro-electric power stations 
throughout the world are to-day costing 
between £100 and £150 per kilowatt of capa- 
city installed. In most countries suitable 
hydro-electric sites are fairly remote from load 
centres and long and costly transmission lines 
are required. Hence hydro stations can be 
classified as of high capital cost. Hydro fuel 
costs and station operating and maintenance 
costs are however extremely small, generally 
well below one-tenth of a penny. Further- 
more, hydro stations are frequently reckoned 
to have a life of between fifty and eighty years, 
and thus depreciation and/or sinking fund 
charges are also low. Thus the high capital 
cost is spread over such a long period as 
rarely to amount to a unit charge as high as 
that of a coal-fired station costing a half or 
even less per kilowatt installed but arbitrarily 
given a life of about twenty-five years. A 
coal-fired station to-day of large capacity— 
say 600MW to 800MW—would cost between 
£50 and £55 per kilowatt installed. 

A large nuclear station consisting of two 
reactors with an output of 600MW would cost 
some £110 per kilowatt installed, exclusive of 
the first charge of fuel. It would have a fuel 
cost per kilowatt-hour approximately one- 
half that of a modern coal-fired station at 
British coal prices, but British coal is between 
three and four times as costly as that in many 
power stations in U.S.A. Hence a modern 
nuclear station in Britain would have a 
capital cost about double and a fuel cost also 
almost double that of the more fortunate 
large power stations in U.S.A. This would 
mean total electricity generation costs about 
double that of, say, the Kingston power station 
of the Tennessee Valley Authority of U.S.A. 
Obviously there could be no case for a 
nuclear power station there until coal costs 
increased fourfold. And so it will be in 
many parts of the world : Venezuela with its 
apparently inexhaustible supplies of natural 
gas; Victoria in Australia with its two 
thousand years’ reserves of brown coal; there 
it is impossible to make a case for nuclear 
power as we know it to-day. But in other 
countries already the traditional fuels are in 
short supply or the fuel reserves are limited 
and must be supplemented. 

It is not always realised that in burning 
coal or oil we are using up capital. It is 
interesting to speculate upon the future of 
some of the major oil-producing countries 
twenty-five, fifty or a hundred years hence. 
Many of them appear to be paying inade- 
quate attention to the possible need for an 
alternative economy to that which at present 
is based upon oil. What will happen to 
some of the Middle East areas when their 
oil reserves are used up ? Will they revert 
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to their condition of fifty years ago ? Will 
their population increase have been so great 
that their low rainfall and poor quality land 
make it impossible for them to feed them- 
selves and their drastic drop in oil revenues 
prevent them from importing food ? 

Britain has already faced the serious effect 
of greatly reduced coal exports, and has not 
yet found an alternative export with which 
to produce regularly a favourable balance 
of trade. World coal and oil reserves are 
great, but are not inexhaustible, and the 
projected increases in world energy demands 
show clearly how necessary it is to develop 
as quickly as possible alternative ways of 
providing that additional energy which 
almost entirely must be in the form of 
electricity. Electricity produced by the 
fusion of some of the lighter atoms is a 
possibility at some unknown time in the 
future. It is an exciting and promising 
possibility, and may well be developed in 
time to meet the long-term needs of the world, 
but it is to the fission of the heavy atoms that 
we must look for assistance in the immediate 
future. 


ELECTRICITY GENERATION 


The essentials of any system for electricity 
generation may be stated as : (1) reliability 
of the highest possible order, with con- 
sequential high availability of supply ; (2) 
minimum cost per unit of electricity delivered 
(this covers capital and fuel and maintenance 
costs per unit) ; (3) minimum nuisance from 
smoke, dust, effluent, or other factor likely 
to cause opposition to the siting of the power 
station for minimum transmission costs. A 
power station employing steam turbines 
requires large quantities of condenser cooling 
water regardless of the fuel used. 

The need for reliability is obvious, since 
if there are doubts regarding plant availability 
when power is required, then standby plant 
must be provided at increased capital cost. 
This is important when considering the 
choice of reactor for installation in a public 
electricity supply system. Safety is inherent 
in reliability, and also plays an important 
part in deciding on the siting of a nuclear 
power station. Should there be the slightest 
possibility of danger during construction or 
operation there will be opposition to any site 
near a load or population centre, thus 
increasing transmission costs. 

A nuclear power station employing gas- 
cooled graphite-moderated reactors complies 
fully with the essentials for electricity genera- 
tion. If correctly designed it is inherently 
safe, and since provision can be made for 
changing fuel elements whilst on full load it 
can be given availability of a very high order 
and at least equal to any coal or oil fired 
station. The number of fuel elements in a 
gas-cooled, graphite-moderated reactor of, 
say, 200MW net electrical output is over 
20,000, and despite the utmost care in manu- 
facture and installation, it is to be expected 
that one or two will either possess at start, 
or develop at an early stage of operation, 
some minor defect which will call for their 
replacement. With fission product detection 
applied to every channel any such defect is 
readily located, and with on load fuel charge 
and discharge equipment the defective fuel 
elements are quickly and simply changed 
without shutting down the reactor or even 
reducing load on the power station. This 
ability to detect and rectify whilst on load 
is regarded in Britain as an essential feature 
of design and would be so regarded by most 
experienced power plant operators. The 
application of the on load charge/discharge 
principle to any other than a gas-cooled 
reactor introduces formidable engineering 
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problems, an elegant and accéptable solution 
to which has yet to be found. 


RESEARCH AND DEVELOPMENT 


Only Britain of all nations of the world 
has committed itself to a large nuclear 
power programme. Britain has had the need 
for supplementing fuel, but has also had the 
courage, the ingenuity and the skill to develop 
it and apply it on a large scale. Calder Hall 
and its successors have given Britain a 
commanding lead in the new era of nuclear 
power, but are we going to be able to main- 
tain that lead ? 

Britain’s need for a supplementary fuel is 
so great that research and development on a 
very large and adequate scale is proceeding 
both within the Atomic Energy Authority 
and in industry. Much of the research and 
testing necessary for that development re- 
quires equipment on a scale and of a cost 
that is quite beyond the ability of private 
industry to provide for itself at the present 
stage of world nuclear demand. Industry is 
already spending huge sums annually on 
research and engineering design studies, 
and will find this expenditure crippling unless 
orders for nuclear equipment are received on 
a scale and at a price which will enable that 
expenditure to be recovered. 

Metallurgical developments are essential to 
future progress in nuclear power, and collabo- 
ration between the U.K.A.E.A. and industry 
is particularly close in this field. But the 
effects of irradiation upon materials are so 
unpredictable that every new alloy of what- 
ever metal or material used must be tested 
for long periods in a reactor capable of flux 
of the order of 10 neutrons per square 
centimetre per second. Such a testing reactor 
is very expensive. 

Assessments made independently within the 
U.K.A.E.A. and in industry have given a 
figure of approximately 1000 man-years as 
the effort necessary to reach the prototype 
design stage of a new type of reactor after 
the basic research has been completed and the 
feasibility study has been made. The effort 
required to prepare the tender for one of the 
first 300MW nuclear stations in Britain 
approached 1000 man-years, while that to 
design and prepare a tender for a single- 
reactor, 200MW station exceeded 500 man- 
years. Research and development in the 
British nuclear industry at the present time 
probably is employing some 10,000 scientists 
and engineers and, when added to the 
U.K.A.E.A. effort, is an indication of the 
importance attached to nuclear development. 

The scale of effort required to develop a 
new type of reactor is such that inevitably it 
has been necessary with our limited resources 
in manpower and money to avoid spreading 
those resources over too wide a field. This 
has led to the major effort being concentrated 
on large output schemes, such as are required 
for Britain and would be suitable for highly 
developed countries overseas. Italy, France, 
Germany, Holland, Canada, India, Russia, 
Australia, all have integrated electricity 
supply systems of a magnitude to justify the 
installation of reactors exceeding 100MW 
net electrical output, provided that the elec- 
tricity costs generated from such nuclear 
stations do not exceed those of traditional 
stations. 


THE MARKET FOR BRITAIN 


In many of those countries of Europe 
which are highly industrialised and able to 
accept large blocks of electricity into their 
systems, many of the components constituting 
a nuclear power station either are already 
manufactured in that country or could be 
made with limited adaption of their existing 


industrial equipment. Extremely detailed 
information regarding the design and con- 
struction of Calder Hall has been given to 
the world, and much information on the 
designs of the four British nuclear stations 
has already been published. Hence the main 
thing British industry has to sell in highly 
industrialised countries is experience in 
design details, in construction and, shortly, 
in operating experience additional to that 
already obtained from Calder Hall. But it 
is just that detailed experience which can 
and almost certainly would enable savings of 
many millions of pounds to be made on each 
nuclear station built. 

To the countries which could not accept a 
reactor of large size, Britain has little to 
offer which would be both economical and 
based upon proven designs. Natural-uranium 
gas-cooled graphite-moderated nuclear sta- 
tions can be designed for efficient operation 
at least down to 60MW output. But the 
capital cost per kilowatt installed almost 
certainly would be unacceptably high. 
Although it would be possible to design a 
natural-uranium gas-cooled graphite-mode- 
rated reactor down to below 30MW net 
electrical output, the project would have little 
prospect of being acceptable from an elec- 
tricity cost viewpoint. 

The ability of an electricity supply system 
to accept the output of a large nuclear 
generating station almost invariably implies 
a surrounding highly industrialised district. 
Hence the nucleus of a competent operating 
staff almost certainly could be obtained from 
local industry and technical institutions, and 
these, with limited training, could with safety 
be entrusted to handle a nuclear power 
station. This, however, would unlikely be 
the case where only small or medium outputs 
could be justified. Furthermore, annual and 
daily load factors are likely to be lower in 
smaller electricity systems and will have 
considerable influence upon reactor selection. 
Also, in general, the larger the system, the 
more probably will that system be able to 
finance a large capital project either from its 
own resources or by raising money on more 
favourable terms and at lower interest rates 
than could a smaller undertaking. High 
interest rates and low load factor both call 
for minimum possible capital costs with fuel 
costs being of lesser importance. Hence, if 
by the use of enriched and therefore expensive 
fuel, a nuclear station of lower capital cost 
per kilowatt installed can be constructed, 
such a station may be more economic than a 
natural-uranium-fuelled one. 


EFFECT OF NATIONAL POLICY 


Uranium enriched in the isotope U™* is 
generally produced in a diffusion plant and 
its enrichment requires large quantities of 
electricity for the process. A diffusion plant 
on even a moderate scale would demand 
about 1,000,000kW. The cost of the enriched 
fuel produced would be a function of 
electricity and therefore fuel costs. Fuel 
costs, whether coal, natural gas or oil, are 
so much lower in U.S.A. and U.S.S.R. than 
in Britain that enriched fuel produced in 
Britain would be more costly than that from 
the other two major nuclear-experienced 
countries. 

The original and prime purpose for instai- 
ling diffusion plants was the production of 
bomb material. Once adequate stocks of 
enriched uranium for military purposes have 
been manufactured, and peace, however 
uneasy, continues, a nation may decide to 
supply surplus enriched fuel for industrial 


purposes. > 2 
Plutonium is less attractive chemically and 
nuclearwise than U** but may well have 








economig advantages if produced as a by- 
product of electricity generation in thermal 
reactors. 

National policy as to the price at which 
fuel would be supplied could be all important 
in the development of nuclear power, par- 
ticularly in the less developed countries. One 
nation may decide that since the huge capital 
cost of the diffusion plant or plants has been 
written off against military budgets, then the 
price at which the enriched fuel would be 
supplied need only cover annual operating 
costs or even less if it be argued that con- 
tinuation of production in the diffusion plant 
is a military necessity. 

Sir Christopher Hinton has described 
enriched uranium as “ potted electricity” 
and this is very apt. According to accounting, 
there could be very wide variations in the 
estimates of production costs and, according 
to national policy, even wider variations in 
the quoted selling price for enriched fuel. It 
is impossible to forecast what prices will be 
charged for such fuel and, probably even 
more important to potential purchasers, how 
much feliance could be placed upon con- 
tinuity of supplies in the event of a worsening 
of the international situation. Would the 
threat of war, let alone actual war, suddenly 
deprive a nation of its fuel supplies which 
could only be obtained from, say, one 
nation ? That question must be uppermost 
in the minds of governments considering 
the installation of nuclear plants, and be 
ever present with the designers of such plants. 

Uranium ore is found in a number of 
widely dispersed parts of the earth’s surface 
and the cost of the plant required to refine 
the ore and produce natural uranium metal, 
although high, is only a fraction of that of a 
diffusion plant, and it also requires relatively 
little electrical power compared with that 
necessary for the production of enriched 
uranium. Hence, strategically, there are 
strong arguments in favour of developing 
reactors which can employ natural uranium 
as the fuel. For small and medium power 
outputs, however, natural-uranium-fuelled 
reactors, except in special cases, appear to be 
uneconomic because of their high capital 
costs. 

A third possible fissile material is the iso- 
tope U** which can be bred in thorium 
used as an absorber in a thermal reactor, 
thus assisting flattening, or used as a blanket 
surrounding the core. U** is in many ways 
an admirable fuel, having few of the many 
disadvantages of plutonium. In time, it may 
be found that plutonium will be used in con- 
junction with thorium for fuel elements 
inserted in selected areas of an otherwise 
natural-uranium-fuelled reactor. Thorium is 
probably only about one-ninth the price of 
uranium and is found in many places on the 
Earth and thus again, like uranium, eventu- 
ally will be available in the free markets of 
the world. 

If it were possible to have firm prices 
quoted for enriched fuels, and their avail- 
ability to be assured without any form of 
reservation, then the reactor designer’s 
problems would be greatly simplified. 


REACTOR MATERIALS 


There are four possible moderators and 
four systems of cooling which may be used 
with thermal reactors. Thus there are 
sixteen possible types of thermal reactors. 
The selection from these sixteen is not so 
difficult for the engineer as for the nuclear 
physicist, since the engineer must consider 
availability of materials, the existence of suit- 
able manufacturing techniques and, by no 
means least, cost. 

Moderators.—There is first the light hydro- 
gen atom in ordinary (although pure and 
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demineralised) water, or an organic liquid 
such as diphenyl or terphenyl. Light water 
absorbs too many neutrons for the fuel to be 
natural uranium, and therefore some degree 
of enrichment becomes necessary. Most 
organic liquids polymerise or break down 
under irradiation, but those based on benzene 
rings offer promise. An alternative moder- 
ator is the heavy hydrogen atom in heavy 
water. This is most attractive since its 
neutron capture is extremely small and 
natural uranium could be used with it. 
Carbon is a third possibility, and the obvious 
way of using it is in the form of high-purity, 
high-density graphite. In this form it has 
more than adequate strength at any tempera- 
ture possible in a reactor, and it can be pro- 
duced in almost any shape and in a wide 
range of sizes. Finally comes the beryllium 
atom either in the metal or the oxide beryllia. 
The latter is cheaper than beryllium metal 
but either form is expensive and difficult to 
work, as well as having serious toxic effects. 

Graphite is the moderator used in Calder 
Hall and in the four large nuclear stations 
currently building in Britain. Light water is 
favoured in U.S.A. because enriched fuels 
are available, and has been used in the U.S. 
Navy submarines of which the “Nautilus” has 
been operating longest, and at the Shipping- 
port station of Duquesne Light and Power 
Company. Canada has pinned its faith in 
heavy water and, provided heavy water is 
available at an economic price, this is a 
most desirable moderator. 

Beryllium is the subject of intensive investi- 
gation in both U.S.A. and Britain at present 
but availability and cost are likely to restrict 
its usage for the time being to fuel cladding 
as a better material both nuclear- and tem- 
perature-wise than aluminium or mag- 
nesium. 

Coolants.—The four coolants which are 
possible are gas, heavy water, light water, or 
liquid metal. A _ liquid containing light 
hydrogen atoms (a hydrocarbon) which is 
stable under intense irradiation is another 
possibility upon which much research is 
being carried out. A coolant, like a moder- 
ator, must not absorb so many neutrons as 
to call for enrichment of the fuel. The ideal 
coolant would have a low neutron capture ; 
a high heat transfer rate ; be non-corrosive 
and compatible with the fuel and/or its 
cladding material ; be readily circulated, 
i.e. use only a small proportion of the total 
power produced; not suffer structural 
breakdown under irradiation ; be readily 
obtainable and reasonably cheap. Finally, 
it must enable good steam conditions to be 
obtained for the main generating turbines. 

No coolant fulfils all or, in fact, many of 
these desiderata. Heavy water has the 
lowest neutron capture and a reasonably 
good heat transfer, but it is very costly and 
could only provide poor steam conditions 
for the main turbines. Corrosion problems, 
although not severe, are nevertheless suffi- 
ciently troublesome as to throw doubt on 
the essential long-term reliability of the 
system. Light water has the advantages of 
heat transfer, low pumping powers, low cost, 
and availability, but has a higher neutron 
capture and some corrosion problems. Like 
heavy water, it can only provide saturated 
steam for the turbines. Several designers 
advocate interposing an oil-fired separate 
superheater between reactor heat exchanger 
and turbines to overcome the troubles asso- 
ciated with wet steam. Quite apart from the 
undesirability of utilising two different types 
of fuel, a study of the economics of a sepa- 
rately fired superheater shows that in almost 
every case there is no reduction in total 
electricity generating costs. Since, with other 
coolants, it is possible to obtain reasonable 
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steam conditions including adequate super- 
heating without adding the complication of 
the oil or gas-fired superheater, there appears 
to be little ground for a binary fuel cycle. 

Liquid sodium has outstandingly the 
highest heat transfer and lowest pumping 
costs. It is readily available and not too 
expensive. It could be used at quite low 
pressures and at first sight would appear 
greatly to simplify the engineering problems 
of the reactor. Sodium, however, demands 
a leak tightness which, when studied in detail, 
becomes formidable and quite frightening 
when considered for use in other than the 
most skilled operator’s charge. The danger 
of a severe fire, should any sodium come into 
contact with water or steam, is great, and it 
would appear that a sodium-cooled reactor 
could not at present comply with the reli- 
ability and safety criteria laid down for 
normal power stations. 

Finally there is gas as the coolant, as 
adopted at Calder Hall and the four stations 
currently building in Britain. Of the many 
gases available, carbon dioxide is used 
because of availability, compatibility, good 
heat transfer and cost. Helium if available 
at reasonable cost would have some advant- 
ages. Hydrogen is not suitable for present 
designs. 

Any liquid obviously would have many 
times higher heat transfer than any gas. If, 
as the results of research, a heat transfer 
per foot of fuel element length in any way 
comparable with a liquid could be obtained 
with a gas, then one of the objections to gas 
cooling would be removed. If heavy water 
is used as the coolant, the capital invested in 
the cooling circuit external to the reactor is 
very high and heavy water external to the 
reactor has no advantage over light water. 
The cost of heavy water being high, the cool- 
ing circuit “ plumbing” would require a 
leak tightness so good as to add to engineer- 
ing costs by more expensive techniques and 
design. The great advantage of heavy water 
is as a moderator. To obtain even quite low 
saturated steam conditions for the main 
turbines, either heavy or light water cooling 
systems must operate at very high pressures 
to prevent boiling of the coolant. Even if 
boiling is allowed the coolant pressures are 
still high and introduce severe engineering 
problems. 

But it is when considering firm power from 
a reactor that the liquid-cooled reactors 
show up worst. The heat transfer per foot 
length of fuel element, other things remaining 
constant, increases with increasing pressure 
whether liquid or gas, but whereas the 
improvement is small with a liquid, it is 
very considerable with a gas. Hence reason- 
able steam conditions demand high coolant 
pressures for a light- or heavy-water cooled 
system (but not for sodium cooling) while 
reasonable heat transfer requires the highest 
pressure obtainable (within other design 
factors) for gas cooling. If water cooling is 
at 200Ilb per square inch pressure, then 
boiling would occur at a temperature of 
388 deg. Fah. and this would be the maximum 
available pressure and temperature for the 
turbines, even assuming 100 per cent effici- 
ency in the steam raising heat exchangers. 
With gas cooling at 200 1b per square inch, 
however, there is no limitation to the tem- 
perature possible other than that imposed by 
the fuel temperature. If the maximum tem- 
perature of the fuel could be lifted above the 
present limit of something just over 600 
deg. Cent. for natural uranium, as, for 
example, by using uranium oxide or uranium 
carbide, then quite high and efficient steam 
cycles could be adopted. This would involve 
using a fuel cladding material superior to 
aluminium or magnesium alloy and this 
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might well be beryllium. Even at a gas 
coolant pressure of only 155 |b per square 
inch, steam at a pressure of 730 Ib per square 
inch and at a temperature of 700 deg. Fah. 
is readily obtained. 

Light- and heavy-water coolant pressures 
must be at least 1000 lb per square inch and 
preferably twice that for reasonable steam 
conditions. The engineering problems asso- 
ciated with on-load fuel charging and dis- 
charging when using liquids, and especially 
an expensive one such as heavy water, are 
obvious and formidable. These problems 
are eased considerably if a gas is used as 
coolant, and a minute leak of gas during 
charge/discharge is acceptable from both 
hazard and cost viewpoints. 

Fuels.—Detailed study reveals that im- 
proved heat transfer from fuel to gas, and 
the ability to operate the fuel at high tem- 
peratures, is a most profitable line of develop- 
ment with the promise of lower capital costs 
and simplified engineering. The latter is an 
important factor in the design of nuclear 
stations for overseas. Uranium oxide or 
uranium carbide would allow higher fuel 
operating temperatures. Uranium oxide has 
a low conductivity, but this may not be too 
serious and the work already done on 
uranium oxide at Chalk River, Canada, is 
most promising. Much more work on 
uranium carbide is necessary before a decision 
on its use can be made. 

The Choice for Future Reactors.—From 
the steam-cycle and engineering viewpoints, 
the gas-cooled reactor has so many advant- 
ages as to be that most likely to offer improve- 
ments in reduced capital and total generating 
costs. Whether the moderator’ should be 
graphite or heavy water, primarily is a ques- 
tion of economics in each country. 

For small and medium power outputs, a 
gas-cooled heavy-water-moderated slightly- 
enriched-uranium-fuelled reactor offers 
greatest promise of early development. It 
is unlikely that there will be general agree- 
ment on this view, but if it be accepted that 
on-load fuel changing is essential, then the 
gas-cooled reactor must take first place. 

Higher fuel temperatures ; higher burn-up 
rates ; longer periods of irradiation ; 
greater heat transfer vates from fuel to 
coolant ; techniques for the production and 
fabrication of new metals and alloys with 
better qualities for nuclear application, these 
are the directions in which research and 
development are proceeding to improve 
large-output reactors, and upon their solution 
will depend the speed with which efficient and 
economic medium and small-output reactors 
are produced, On the engineering side, 
greater experience in design, fabrication and 
construction will bring improvements and 
cost reductions in large reactors which will 
be of application to smaller ones. 


PRESTIGE 


The case for a major programme of nuclear 
power stations was for Britain essentially one 
of urgent need. With some other nations the 
production of electricity from nuclear fuel 
could only be justified on the basis of national 
prestige or else as a by-product of a military 
programme. The driving force in Britain 
being need, it has inevitably led to a some- 
what different approach to that which might 
have been taken had it been a case of prestige 
or normal industrial development in a new 
field of engineering. In the latter case, more 
time could have been taken in study of more 
alternative types of reactor before becoming 
committed to a programme of construction 
costing hundreds of millions of pounds. 

It is difficult to conceive that Russia, 
for instance, with its huge hydro-electric 
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resources, with its vast coalfields, and with 
all human rights subordinated to the needs 
or demands of the State, could justify on 
technical or economic grounds the construc- 
tion of nuclear power stations on the scale of 
Britain. Yet international politics, as they 
are played to-day, make it unbelievable that 
Russia would, or could, allow Britain to gain 
too much world prestige and leadership in the 
peaceful nuclear field, or, even more so, 
permit the United States of America to 
remain unchallenged in this field. Hence, 
just as without any heralding fanfare of 
trumpets, the world suddenly realised that a 


.““ Sputnik ’ was encircling the earth, so we 


should expect shortly to hear of Russian 
achievements in the generation of power by 
nuclear methods. One would expect their 
programme to be based upon the use of an 
enriched fuel, thus to keep diffusion plants in 
continuous operation and ready for military 
production at short notice. In this event it 
may well become Russian policy to provide 
enriched fuel on loan, or at absurdly low 
prices, for reactors of Russian manufacture, 
not only to satellite countries but to less 
developed nations not yet tied to or allied 
with Russia, but who automatically would 
become so by the acceptance of Russian fuel 
and nuclear techniques as the basis for their 
power programme. 


TRAINING OPERATORS 


Although a nation may not have either the 
technical or economic need to develop or 
install nuclear power plants, it may decide 
that national prestige demands that it be 
able to point to at least one such plant as 
proof that it also is in the vanguard of 
progress. Such a policy may well, in the long 
term, be found to have been wise in that the 
training of staff and the gaining of experience 
at a time when there is no pressing need, 
builds up staff against the day when nuclear 
power becomes necessary. Without a feeling 
of urgency, however, it is difficult or even 
impossible to maintain the enthusiasm essen- 
yay efficiency in a scientific and engineering 
stafl. 

Nuclear power stations demand a standard 
of technical competence in the operating 
staff far above that needed in an orthodox 
oil, gas or coal-fired station. The need for 
special staff training should neither be over- 
looked nor under-rated. Only a nation 
which is actually operating nuclear stations 
can provide the training and experience so 
essential to satisfactory or indeed safe 
performance. Britain is in that position, 
and able to provide that essential training. 


INSURANCE 


The British Insurance Association Atomic 
Energy Committee has led the way in cover- 
ing such risks as are attendant upon the 
construction and operation of nuclear power 
stations, and has already gone a long way 
towards establishing insurance on an inter- 
national footing. Little difficulty should 
therefore arise in effecting adequate cover. 

At a recent conference held in this country 
under the sponsorship of the Committee, 
members from fifteen European countries 
agreed that in providing cover for Continental 
nuclear stations insurance would be effected 
through a national pool in the country 
concerned, but the cover would be spread 
internationally. A single policy taken out 
by the owner or operator would, it was 
proposed, cover radiation hazards for all 
third parties including the contractors. 


DISCUSSION 


Mr. F. M. Greenless (U.K.A.E.A.) said 
that there were as many as 900 possible types 


of reactor, but a cursory examination reduced 
that number to about sixteen, several of 
which seemed to be of almost equal merit. 
Once a particular type had been chosen and 
developed, at tremendous expenditure in 
money and engineering effort, there were 
powerful reasons for adhering to it and 
developing it to the fullest possible extent. 
It was fortunate, therefore, that Britain had 
chosen a type of reactor which had very 
great possibilities, and could offer it to other 
countries. It could be built in its present 
form by quite a modest extension of con- 
ventional engineering techniques, and it had 
good possibilities in regard to the reduction 
of initial capital cost. It used natural 
uranium, which was readily obtainable by 
most countries, so that any country adopting 
this type of reactor could look forward to 
becoming self-supporting in fuel supplies. 
The reactor and its fuel were offered against 
the background of a very large domestic 
programme in advance of the export pro- 
gramme, with all the economic and opera- 
tional advantages which this conferred. The 
best choice for a nation entering the nuclear 
power field was to build, so far as possible 
out of its own resources, a reactor of proven 
type, in partnership with an organisation 
which had done it before. That was what the 
United Kingdom was offering. 

He believed that the fast reactor would 
eventually find its place in the power pro- 
gramme, although perhaps not quite so soon 
as had been suggested in some quarters. 
Partly because of that, and partly because he 
thought that the problems of using plutonium 
would be overcome, he believed that the 
price of plutonium would remain relatively 
stable. That was a most important point 
for overseas countries, since generating costs 
were significantly influenced by the value of 
the plutonium generated in the reactor. The 
re-purchase price offered by the A.E.A. was 
based on these considerations alone, and not 
linked in any way with military use ; it was 
therefore not subject to arbitrary fluctuations. 
Operating experience at Calder Hall had 
enabled the A.E.A. to begin work on codes 
of practice to ensure that the overriding 
safety criteria were understood and applied 
in both design and operation, and that would 
have a bearing on the type of insurance 
eventually given. 

Mr. G. F. Kennedy (Association of Con- 
sulting Engineers) said that unless in any 
country the cost of delivering energy from a 
hydro-electric project was prohibitively high, 
he would regard it as always in the interests 
of that country to develop a natural resource, 
using no fuel, rather than burn up a wasting 
asset, even if it allowed energy to be produced 
more cheaply. Other natural assets, such as 
facilities for constructing hydraulic or 
pumped-storage plant, could become much 
more attractive commercially if combined 
with a producer of cheap energy such as a 
nuclear plant. For a given demand this 
would make it possible to increase the load 
factor under which the nuclear plant oper- 
ated, and thus increase the capacity of the 
nuclear plant which would be justified at any 
given cost per kilowatt. So far as the cost of 
nuclear plant was concerned, he expected 
that international competition would result 
in a nuclear power station with an outpat of 
600MW or more being provided within the 
next few years at a cost of less than £100 per 
kilowatt installed. 

The financial position of overseas coun- 
tries might make it necessary for them to use 
a reactor which could be supplied at a lower 
capital cost, and this would no doubt mean 
the development at a reasonable price of 
slightly enriched fuel. It was stated in the 
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paper that the U.S.A. had a great advantage 
over this country owing to the low cost of 
the electricity for the diffusion plants re- 
quired to manufacture such fuel. This 
country should therefore consider establish- 
ing diffusion plants close to overseas hydro- 
electric projects, which would produce power 
at a fraction of the cost at which it was 
available in this country. There were many 
projects, both inside and outside the colonies, 
which were only waiting for a load such as a 
diffusion plant could give to justify their 
development. If that were done this country 
should be at no disadvantage compared 
with its competitors in producing enriched 
fuel at a competitive price. 

Mr. E. B. Banks (BEAMA) commenting on 
Sir Claude’s suggestion that in some coun- 
tries a nuclear power station might be built 
purely for reasons of national prestige, 
though unjustified on economic grounds, 
expressed the opinion that once the glamour 
and novelty had worn off hard-headed 
economic considerations would become the 
governing factor. One factor which might 
affect the issue, however, was the availability 


- of foreign currency, and in some countries a 


nuclear power station might be built because 
of the lack of foreign currency for importing 
coal or oil. 

The cost per unit would be very much 
affected by interest and amortisation rates, 
which varied widely from one country to 
another. Interest rates varied between 4 
and 10 per cent, and amortisation periods 
ranging from fifteen to thirty years had been 
suggested. This led to correspondingly wide 
variations in the calculated cost of generation, 
which was likely to be a deciding factor in 
the use of nuclear energy. 

He felt that the problem of safety had been 
over-emphasised and was leading to unneces- 
sary anxiety in the minds of the general 
public. Some dozens of atomic power 
stations would be built in this country in the 
next thirty years, and it would not be pos- 
sible to locate them all away from large 
centres of population. When it was seen 
that this country was locating nuclear stations 
near the load centres, overseas countries 
would probably do the same. He wondered, 
however, what would happen in the end to 
obsolete reactors, because he understood that 
they would be inaccessible for dismantling 
for many years after they had ceased to 
operate. 

He believed that it was a mistake to assume 
that a great new field of export business had 
been opened up to this country in nuclear 
plant which would revolutionise her balance 
of trade. No doubt valuable export business 
would result, but for some time to come the 
contracts were likely to be few and far 
between, and by the time that they became 
more numerous this country would be faced 
by intensified international competition. He 
was confident, however, that British industry 
was destined to play a very important part 
in the development of nuclear power over- 
seas, provided it could maintain the clear 
technical lead which it now enjoyed. 

Mr. S. A. Ghalib (BEAMA) said that it 
had often been emphasised that the capital 
cost of nuclear stations was the great stumb- 
ling block, and in his opinion low capital 
cost was essential even at the expense of a 
marginal increase in the cost of units sent 
out. There were many areas in the world 
where conventional fuel costs were high and 
where it would be economic to generate 
electricity by nuclear means, but it was 
impossible for the countries concerned to 
raise the large capital sums involved. With 
gas-cooled reactors the obvious way to 
reduce capital cost was to use higher tem- 
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peratures, but Sir Christopher Hinton had 
Said that it would then be essential to use 
some enriched fuel in graphite-moderated 
reactors. With heavy-water-moderated 
reactors, however, it would still be possible 
to use natural uranium only. It followed, 
therefore, that a combination of heavy-water- 
moderated and gas-cooled reactors held 
great promise. 

The less industrialised countries had not 
the same incentive as the others to use 
natural uranium, and were far more inter- 
ested in low capital cost. It was difficult 
to see how the pressurised-water reactor 
could be significantly improved. The boiling 
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water reactor gave steam for use directly in 
the turbine. The steam was, of course, 
slightly radioactive, but if it could be demon- 
strated that, even after a serious failure of a 
tube element, the turbine could be satis- 
factorily cleaned and decontaminated, it 
might be difficult to compete overseas with 
that type of reactor on capital cost. 

Sir Claude Gibb, in reply, assured Mr. 
Banks that there was no difficulty in decon- 
taminating an abandoned reactor, as had 
been shown by the experience at Chalk River, 
where after serious contamination of all the 
buildings it had been possible to decon- 
taminate and rebuild in eight months. 


Large Electricity Supply Systems 


No. IV—{Continued from page 962, June 27) 


The seventeenth full session of the International Conference on large electricity 
supply systems which was held in Paris from June 4 to 14 was attended by delegates 
from forty countries. The subjects under discussion were : transformers, tele- 
transmissions, generators, circuit breakers, capacitors, high-voltage cables, 
system stability and control of load and frequency, insulating oils and materials, 
insulation co-ordination, reactive and distorting phenomena, protection and 
relays, voltages over 220kV, lightning and surges, telephone and radio inter- 
ference. A résumé of some of the papers on cables and of some of the contribu- 
tions to the discussion is given here. 


WELVE papers were discussed at the 

C.1.G.R.E. session on high-voltage cables. 
To simplify the discussion the papers were 
classified by the special reporter, Dr. L. G. 
Brazier, into four groups dealing, respec- 
tively, with high-voltage submarine cables, 
d.c. cables, plastics-insulated cables and 
special studies of high-voltage a.c. cables. 


FLAT CABLE 


In paper No. 201 Mdllerhéj, Sutton and 
Morgan described the two-core flat oil- 
filled cable for submarine service, carrying 
direct current, and they gave details of cable 
manufacture, testing and of _installa- 
tions completed. 

Since 1941 nearly 300km of three-core flat 
pressure cable have been installed, including 
about 38km under water, for voltages of 
33kV to 132kV. With the basis of this experi- 
ence the authors described a design of two- 
core flat cable, in which two copper or 
aluminium screened conductors, with oil- 
impregnated paper insulation and core 
screening of semi-conducting paper tapes 
interleaved with thin copper foil, are laid 
side-by-side and enclosed in a lead sheath. 

The sheath is reinforced by non-ferrous 
metal tapes applied circumferentially and by 
two corrugated metal strips being bound on 
to the flat faces by means of one or more 
copper wires. Jute roving and a cotton 
tape are applied to give a good finish to the 
cable, which is then protected with an 
extruded p.v.c. sheath. As an alternative a 
** Neoprene ”’ jacket could also be applied 
directly over the membrane reinforcement, 
made from “Neoprene” tape lapping 
with subsequent continuous vulcanisation. 
Further jute roving and fabric tapes are 
applied as a bedding for the armour. 

Compared with the established design for 
the three-core cable, the two-core design is 
stated to have better protection against cor- 
rosion and additional core screening of low 
conductivity to improve the thermal rating 
and ensure a radial field under all current 
loadings. In a modified version of this two- 
core cable manila ropes are applied over the 
jute roving before application of the armour- 


ing wires and the result is a circular cable 
containing two cores laid side by side. 
After giving details of rigid and flexible 
joints, high-voltage d.c. tests, load cycle and 
impulse tests and mechanical tests carried out 
on four specimen twin-core cables, the 
authors offered a suggestion for the design 
of a high-voltage d.c. cable between England 
and France, based on the modified design 
mentioned above, in which the overall cable 
section would be circular. Details of the 
cable are tabulated below : 
TABLE I—Technical Details of 160MW Cross Channel 
Cable 

Voltage between conductor and earth 100kV 
hee oe dh oli... Pe eae: | 
Power transmitted ... ... ... ... 160MW 
Sectional area of conductors ... ... 325 square millimetres 
Conductor screening... ... ... ... 5 x 0-0127cm _semi- 
Maximum dielectric stress ... ... nV pe cone = 
Minimum insulation thickness... ... 5:34mm 
.. 2°Smm 
. 4:18 x 7°85em 
Diameter of armour wires... ... ... 5:9mm 
Number of armour wires... ... ... 52 
Overall diameter... ... ... ... ... I1-Sem 
Weight per metre, completed cable 30-8kg 

Finally the authors attempted to compare 
the costs of a number of alternative schemes 
for a 50km submarine crossing working at 
200kV, d.c. +100kV to earth with circuit 
capacities of 120MW, 160MW and 200MW. 
The costs include the laying of the cable, but 
neglect the cost of any land cable required. 
The designs compared are : (a) flat pressure 
cable, design stress of 225kV per centimetre; 
(5) two single-core solid type cables assumed 
thermally independent, design stress of 
230kV per centimetre ; (c) twin polythene 
cable, minimum dielectric thickness of 9mm; 
(d) compression cable concentric 200kV/ 
SkV design, design stress=250kV per centi- 
metre. The cost of the flat pressure cable 
for 160MW is taken as unity, and the results 
are given in Table II : 


TABLE II—Cost Comparison for +100kV Cable 


Systems 
Design 1200MW 160MW 200MW 
(a) Flat pressure cable ... 0-85 1-0 1-20 
(6) Single-core solid... ... 1-08 1-24 1-37 
(c) Twin polythene ... ... 0-88 1-02 1-18 
(d) Concentric compression 1-04 1:20 1-45 


BURIED SUBMARINE CABLES 
The development of submarine power 
cables in Japan was described in paper No. 
205 by K. Ikeda. An island country, Japan 
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has made considerable use of submarine 
power cables, beginning in 1912 when the 
first rubber-insulated cable was laid, to be 
followed, in 1917, by another r.i. cable 
across a 3-5km strait to supply power to 
coal mines. In 1921 a belted, paper-insulated 
10kV cable, 2ikm long, was laid to supply a 
copper refinery. This cable and a rubber- 
insulated 20kV cable laid in 1923 are still in 
service. The preference for rubber in most of 
these earlier installations is attributed by the 
authors to the greater ease of handling, 
despite the greater outside diameter and the 
inferior electrical characteristics compared 
with the paper-insulated cable. About 1950 
Japan began to use polythene and butyl 
rubber for insulation, and a recent example 
mentioned by the author is that of a 
20kV cable, 2800m long, insulated with buty! 
rubber and laid between Innoshima and 
Mukaijima in 1956. 

An interesting account is given in the 
paper of a method of providing mechanical 
protection by burying the cable below the 
sea bed. The machine which was specially 
designed for this operation consists of a 
plough mounted on a rectangular box frame- 
work fitted with a sled at each corner to 
allow the machine to be hauled along the 
sea bed. There are rollers in the middle 
of the front and rear frames to guide the 
cable. An adjustable plough is mounted 
vertically below the rear set of guide rollers. 
As the machine is winched forward by the 
cable-laying ship the plough digs a V-shaped 
trench into which the cable is laid after pass- 
ing through the guide rollers. 

This machine was developed in 1951 after 
repeated damage had been experienced on 
a 10kV cable laid in 1942 between Shikoku 
and Shisakashima ; the damage had been 
attributed to certain kinds of deep-sea fishing 
gear. To avoid further damage it was 
decided to use the plough machine to bury 
the cable. Accordingly, about half of the 
route length of 21km was buried at a depth 
of about 0-3m and no trouble has been 
experienced since then. 

More recently a water-jet machine has 
been developed for burying submarine cables. 
It consists essentially of an assembly for 
delivering water from the ship to a series 
of inclined nozzles to scour a trench in the 
sea bed, and for guiding the cable into this 
trench. 

Experiments on electrical corrosion of 
armouring are also referred to in the paper, 
as a result of which it is deduced that in the 
majority of cable installations the main factor 
in causing corrosive wear are the potential 
differences set up by the interaction of tidal 
movements with the earth’s magnetic field. 
In one experiment a composite cable was 
built up with a central sheathed core sur- 
rounded by a number of outer cores which 
were finished off in various ways, part of 
the armour being bare and part protected 
either by p.v.c. or polyethylene or corrosion- 
proof tape. This 10kV cable had a total 
length of 2ikm; after it had been laid 
severe corrosion was experienced in certain 
sections, except where the wires were covered 
by p.v.c. or polyethylene. 


CABLE PROJECT BETWEEN YUGOSLAVIA AND 
ITALY 


An interesting project study for exporting 
power from Yugoslavia to Italy by means 
of a submarine cable was outlined in paper 
No. 110 by Visentini, Asta and Trimani. It 
is estimated that the amount of electrical 
energy which could be absorbed in northern 
Italy from Yugoslavia, if available, would 
be 1440 x 10°kWh by 1966, with a maximum 
demand of 480MW. Similarly, in southern 
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Italy demands of the order of 400MW in 
the five winter months and 320MW in the 
remainder of the year could be anticipated 
by 1966. Surplus power could be trans- 
mitted from Yugoslavia to Italy (Verona, 
Trevise, Rovigo, Terni, Naples and Bari) by 
overhead transmission lines over distances 
of about 1200km requiring a.c. transmission 
voltages of 220kV for the northern load 
centres and 380kV for those in the south. 

An alternative scheme studied in the paper 
envisages the transmission of power from 
Ragusa on the Dalmatian coast to southern 
Italy by a submarine d.c. cable following the 
route Curzola, Cazza, Pelagosa. The basis 
for this project study is the transmission of 
7TS50MW with direct current of 1250A at a 
voltage of +300kV. Transmission over 
the submarine cable would be by direct 
current and mercury arc converter substations 
would be installed at each end of the cable. 
With four-anode converters connected in 
parallel a voltage of +250kV or SO00kV 
between conductors would be possible. An 
alternative arrangement is based on the 
Graetz circuit with six high-voltage con- 
verters forming a three-phase group with 
two units back-to-back in each phase (and a 
seventh unit in reserve). Four such groups 
could be connected in series between positive 
and negative, with the mid-point earthed, at 
each terminal substation. 

The submarine cable for such a scheme 
would have a conductor of 300 square milli- 
metres equivalent copper cross section. The 
insulation, in the case of impregnated paper, 
would be about 11-5mm thick and would be 
surrounded by a lead sheath, wire armouring 
and a protective cover, giving an overall 
diameter of 85mm. 


VANCOUVER ISLAND SUBMARINE POWER 
CABLE 


In paper No. 216, Ingledow, Hollingsworth 
and Williams described the 138kV submarine 
cable which transmits 120MW from the 
Canadian mainland to Vancouver Island. 

It will be recalled that this gas-filled cable* 
was specially manufactured in unjointed 
lengths up to 25 miles long. The problem of 
laying this unjointed cable had a close effect 


* Proc. 1E.E., Paper No. 53545, April, 1957 
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on the design. From consideration of the 
individual components of the cable, it was 
clear that the twisting behaviour would be 
controlled largely by the metal tape reinforce- 
ment and the armour. In a tentative design 
the reinforcement was in the form of three 
layers of bronze tapes, each 0-009in thick, 
applied in succession in opposing directions. 
The armour wires were laid, as usual, at a 
pitch eight times the pitch circle diameter. 
After sea trials had been carried out, laying a 
specimen length of this cable in 100 fathoms 
of water, the cable was recovered and tested 
electrically. It was then found that the cable 
had suffered mechanical damage consistent 
with the straightening, under tension, of a 
loop of the cable. This trial emphasised the 
importance of the mechanical characteristics 
of a cable. Reassessment of these properties 
resulted in the evolution of an improved 
design in which the armoured tapes were all 
applied with a right-hand lay and the armour 
wires were applied at a pitch of twelve times 
the pitch circle diameter and with a left-hand 
lay. This cable twisted much less than its 
predecessor and a series of tests established 
the amount of bending it could sustain with- 
out damage, both with and without tension, 
the maximum twist it could tolerate in both” 
directions, the maximum permissible direct 
tension, compression, and so on. Another 
sea trial was arranged, but this time the test 
cable had length markers at close spacing 
and carried a continuous longitudinal stripe. 
A system of observation was designed 
whereby the behaviour of every yard of cable 
was recorded at all stages (except when 
actually under the water) from the time it 
left the factory until it arrived back. Sub- 
sequent analysis of all the data confirmed 
that the design was correct, the theory 
adequate and the handling conditions satis- 
factory. The way was now clear for pianning 
the laying control procedure for the actual 
project. 

In describing the system of laying control 
developed for this cable, the authors explained 
that submarine telecommunication cables are 
laid slack, that is to say, the length of cable 
between two points on the sea bottom is 
greater than the straight-line distance between 
the points. In fact, laying is largely controlled 
by continuous observation of the “ per- 
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138kV cable being loaded on to the deck of a scow from the cable ship, in preparation for landing on 
Tsawwassen Beach, Vancouver 


centage slack ’’ and by adjusting it to the 
desired level by paying out the cable faster 
or slower as required. This practice necessi- 
tates the cable being laid on the bottom with 
zero residual tension. This condition could 
not be tolerated with the 138kV cable or, 
with such a heavy cable, there would be a 
serious risk of severe bending on reaching 
the sea bed and, in the event of sudden 
changes in speed or direction, a risk of loops 
being thrown, both of which eventualities 
might cause damage. It was decided, there- 
fore, that the objective would be to lay the 
cable on the sea bottom with a small, but 
constant, residual tension as, under this 
condition, the cable would still be under 
control, even though far out of reach, and 
no damage could arise. 

From the work already described, the 
tension needed at the ship’s bowsheave to 
omperss any required bottom tension could 

calculated for any depth, any rate of 
change of depth and for any speed of laying. 
Also, the length of cable suspended between 
the ship and the bottom and the position of 
the touch-down point were accurately pre- 
dictable under all conditions. Therefore, 
the simplest of all possible schemes was 
proposed—that is to say, that the tension 
variations should be programmed from the 
depth of water measured by the ship’s echo- 
sounder, the position of which would always 
be in advance of the point where the cable 
met the sea bottom. 

The laying control was in the hands of 
two men. One, the captain, who maintained 
accurate course and speed, making due allow- 
ance for currents and wind ; the other, an 
engineer, who read the echo-sounder and, 
as called for by the schedule, telephoned 
instructions to the driver of the cable engine 
who maintained the required tension. This 
simple arrangement was inadequate only 
at one point where, for a distance of about 
200 yards landward of the Galiano ridge, the 
ship was sailing in water of constant depth 
while the cable touchdown point was still 
moving down the ridge and, hence, tension 
changes were needed. Over this narrow 
region, tension was controlled by reference 
to the length of cable being paid out, suitable 
arrangements being made so that the change- 





over in procedure and back again could be. 
made smoothly and without effort. 

For laying the shore ends of cable, no 
accurate arrangements were necessary because 
the risks were much less in shallow water 
and at low laying speeds. Here, laying was 
controlled by observation of the angle of 
entry of the cable to the water, the relation- 
ship between this and tension being known. 

To verify the control procedure during the 
actual laying operation all the cables were 
provided with a longitudinal stripe, inter- 
woven with the outer jute serving so that 
twist could be watched and observers were 
stationed at all critical points, on shore, on 
the landing craft and on the ship, so that the 
whole of the cable was under observation 
all the time it was being handled. Also, 
detailed records were kept of position and 
speed, length of cable, actual tension, angle 
of entry of the cable to the water, water 
depth, &c. These data were subsequently 
cross checked against each other and it was 
confirmed that the desired conditions had 
all been met. In the Strait of Georgia, for 
example, the bottom tension varied between 
8cwt and 12 cwt over the majority of the 
crossing, but, over about 50 yards only, at 
the bottom of the Galiano ridge, fell just to 
zero, but no slack was laid. In Trincomali 
Channel, the variation was from 10 cwt to 
16 cwt, except at two isolated points, where 
it fell to 5 cwt or rose to 23 cwt. 

The measurements of the lengths of cable 
used were compared with the actual courses, 
allowing for the measured contour, and with 
the values originally allowed for the planned 
courses. Very good agreement was obtained. 


HIGH-VOLTAGE D.C. CABLES 


A detailed report of service experience with 
+200kV d.c. cables and experimental work 
on +400kV d.c. cables (both solid- and oil- 
filled designs) is contained in paper No. 206 
by Gorodetzki (U.S.S.R.). Valuable data 


resulting from stress investigations of the 
cable dielectric under d.c. conditions are also 
given in the paper. 

The +400kV cable described in the paper 
has been developed at ‘ Moscable ” works 
and is designed to be suitable for connection 
into an 800kV transmission system and to 
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carry 900A. To allow for service over- 
voltages and field tests the cable is designed 
to withstand 1000kV for one minute. The 
mean impulse voltage strength of the cable is 
1250kV, standard wave, which exceeds the 
discharge voltage of the protective devices 
in the line. The cable, terminals, and joints 
were designed to have a breakdown voltage 
of 1500kV, d.c. after one minute. Accord- 
ingly the values of insulation thickness chosen 
for the two cables were 18mm for the solid 
cable and 16mm for the oil-filled pipe cable. 
The conductors in the two cables are, 
respectively, 1000 square millimetres alu- 
minium and 550 square millimetres copper. 

The aluminium conductor is made up of 
sixty-one wires of 3-8mm diameter with an 
outer layer of thirty-six wires of 3-I1mm 
diameter. A screen of three metallised un- 
perforated paper tapes (two 15mm. thick 
and one 0-07mm thick) is applied over the 
conductor. The paper insulation is made 
up of tapes of varying thickness. Two metal- 
lised perforated tapes and one of perforated 
aluminium are applied over the insulation. 
The sheath is of copper-bearing lead and is 
protected by coverings of bituminous com- 
pound, p.v.c. tapes and pre-impregnated 
paper and jute. 

In the alternative oil-filled steel-pipe cable 
the 550 square millimetre conductor consists 
of ninety-one copper wires of 2-78mm 
diameter, lapped with three unperforated 
metallised tapes as for the other cable. Again 
the paper thickness is graded. The insula- 
tion is covered with two perforated metallised 
tapes (0-07mm and 0-15mm diameter res- 
pectively) and a perforated copper tape. 

In paper No. 212 Tellier et a/ reported the 
results of a systematic study of the behaviour 
of d.c. cable dielectrics allowing for the effect 
of temperature on dielectric resistivity. 
Among the results quoted were families of 
curves showing the maximum power that can 
be transmitted with various cable dielectrics. 
In addition the paper discussed the possi- 
bilities of applying forced cooling to a.c. 
cables designed for very high voltages. In 
particular, this idea has been applied to the 
manufacture and testing of a 100m length of 
500kV cable with a rating of 1410MVA, 
and a conductor cross section of 405 square 
millimetres. Without forced cooling the 
rating is reduced from 1410MVA to 
520MVA. The oil is circulated by a pump 
through the central duct which is normally 
provided in an oil-filled cable and is passed 
through an external cooler. In the cable 
referred to here the paper insulation has a 
radial thickness of 28mm. 


PLASTICS INSULATION 


Two of the papers discussed dealt with the 
use of plastics for the insulation of high 
voltage cables. 

In paper No. 207 Vos and Vermeer gave 
details of some interesting experiments with 
cable dielectrics, consisting of plastics films 
or tapes (instead of extruded plastics) in 
which the film surface had been roughened 
to allow the dielectric film to be impregnated 
with oil in much the same way as would 
obtain with paper dielectric. Experiments 
have been made with films of polyethylene 
terephthalate and polystyrene and several 
methods of roughening the surface have been 
tried. They include etching, scratching with 
emery paper and grooving in a machine such 
as the Schreiner rolling machine which is well 
known in the textile industry. The authors’ 
main conclusions are that, with dielectrics 
so treated, ionisation does not begin at 
stresses below 80kV to 100kV per millimetre, 
the exact value depending on film thickness ; 
that the power factor is constant and is inde- 
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. pendent of temperature up to about 80 deg. 
Cent. and of field strength up to 5OkV per 
millimetre ; and that the d.c. breakdown 
strength is about 350kV per millimetre. 

At present the main limitation appears to 
be the power factor of the high-polymer film, 
but, on the assumption that materials com- 
bining high temperature resistance with low 
power factor (say, less than 0-001) may be 
developed in the near future, an operating 
stress of 25kV per millimetre or more may 
become feasible without the use of high oil 
pressures or very thin tapes. 

Two possible alternatives remain to be 
examined. The first is the use of gas under 
pressure, in association with a high polymer 
film. The second is the use of a liquid with 
high permittivity and low power factor in 
combination with plastics film, in which case 
the liquid (which is the weaker component) 
will be relieved from stress to the extent that 
- permittivity is higher than that of the solid 

m. 

Experience with extruded polythene cables 
was given in paper No. 209 by Mildner and 
Humphries, who examined the mechanisms 
of dielectric breakdown and discussed the 
philosophy of type tests and quality control 
tests to ensure that a cable with plastics 
insulation could meet installation and service 
conditions. The authors’ experience suggests 
that economic production should be possible 
of a core substantially free from discharges at 
stresses up to 45kV to S5OkV per centimetre, 
which would imply maximum operating 
stresses of the order of 30kV per centimetre. 
For economic reasons it might be desirable 
to limit the wall thickness to 0-3in unless 
multi-coverings were used. The company 
concerned has manufactured a few hundreds 
of miles of 11kV cables to such standards, 
and substantial lengths of cables insulated 
with polythene, for service at I15kV and 
20kV and smaller quantities at 33kV. 
Accordingly, the authors concluded that the 
limit of development for plastics-insulated 
cables in their present (extruded) form is 
33kV, three-phase, a.c., while d.c. cables may 
be practicable for operating voltages up to 
200kV to earth. 

In the final group, there were five papers 
concerned with special studies of high-voltage 
a.c. cables. 

In paper No. 202 Priaroggia et a/. con- 
cluded that, for 400kV, a.c. transmission, the 
low-pressure, oil-filled cable was better than 
the high-pressure cable. They showed that 
the good performance of the high-pressure 
dielectric at 400kV could not be exploited 
because of the adverse effects of the increase 
capacitance when the wall thickness was 
reduced. However, the paper did not 
examine the economic consequences of 
adopting greater wall thicknesses. 

A 300kV, oil-filled cable installation was 
described in paper No. 203 by Bédtker and 
Johnsen, who included some interesting 
‘“‘echograms”’ obtained from tests on the 
cable. 

Various methods of detecting and assessing 
discharges in cable dielectrics were examined 
in paper No. 204 by Kreuger, who concluded 
that the true inception voltage in a dielectric 
was better than the ageing test for assessing 
the merits of a cable. 

Forced oil cooling is the basis for the 
design of an a.c. cable with a rating of 1000A 
at 524kV, described in paper No. 213 by 
Bror Hansson. 


DISCUSSION 


G. Palandri (Italy) suggested that there 
was a demand for a submarine cable without 
a metallic sheath. Turning to the question 
of the manufacture of continuous cable 
without joints, he said that such a cable was 
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an attractive proposition, but that some of its 
advantages had been lost because of recent 
improvements in the making of flexible 
joints. For example, the company with 
which he was associated had developed a 
flexible joint for a single-core, 132kV sub- 
marine cable. 

Discussing the flat cable described in 
paper No. 201, A. L. Williams (British 
Insulated Callender’s Cables, Ltd., Great 
Britain) said that it was rather naive to 
suggest that oil and paper constituted 
homogeneous materials. He asked the 
authors of the paper whether joints in flat 
cables had been subjected to bending and 
twisting during laying. 

C. C. Barnes (Central Electricity Generat- 
ing Board, Great Britain) said that the pre- 
impregnated, gas-filled cable operating with 
100kV between positive and negative had 
been considered for the cross-Channel cable, 
but the choice’ had fallen upon a solid cable 
of 340 square millimetres cross-sectional area 
with a continuous rating of 160MW, joints 
being made in mid-channel. It was hoped 
to lay two single-core cables from Britain 
and to join them to two similar cables laid 
from the French side, both cables being laid 
close together to avoid magnetic effects. 
Flexible joints in each cable length gave 
promise of proving satisfactory. 

The view that plastics would eventually 
provide the best insulation for submarine 
cables was expressed by R. C. Mildner 
(Telegraph Construction and Maintenance 
Company, Ltd:, Great Britain). He referred 
to tests made in Sweden at 100kV to earth 
on a cable insulated with a 5mm radial 
thickness of polythene, and the inference 
was that a thickness of 74mm would be 
enough for a working voltage of 100kV to 
ground. 

On the basis of present-day experience, 
however, a different choice for a submarine 
cable was recommended by E. L. Davey 
(B.1.C.C., Great Britain), who suggested 
that for depths up to 100 fathoms the gas- 
filled cable was superior to others. It could 
be designed for a high electric stress and 
current rating and could be made in lengths 
up to 20 miles for any voltage that might 
be required. For a submarine cable with 
“* solid ” insulation he preferred solid setting 
compounds, which eliminated troubles caused 
by compound migration and prevented 
ingress of water. He believed that, while 
plastics could not be used as yet, they offered 
considerable promise for the future, par- 
ticularly at depths of more than 150 fathoms. 
Mr. Davey then turned to the subject of 
the mechanical protection for cables sub- 
jected to specially onerous submarine con- 
ditions. His recommendations included the 
following :—The use of lock type armouring 
to limit bending over submarine rocks more 
than 20ft high ; a comparatively low value 
of the ratio of immersed-weight/diameter ; 
and the use of armouring having high 
abrasion resistance where strong tides may 
be expected. An important precaution was 
that the cable should be torsionally 
balanced so that it would not twist during 
laying. Compensating torsional resistance 
could be introduced by counter lay of 
armouring wires or tapes ; torsional resist- 
ance was specially important over long 
unsupported spans. 

Yet another viewpoint on the choice of a 
cable for submarine working was expounded 
by C. T. W. Sutton (Enfield Cables, Ltd., 
Great Britain). He agreed that, funda- 
mentally, a cable without joints appeared to 
offer the ideal solution, but he strongly dis- 
agreed with criticisms which had been made 
of flexible joints. Ultimately plastics insula- 
tion would answer the requirements of a 
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submarine cable, but that was a matter for the 
future. Mr. Sutton asserted that, as an 
alternative to the cable ship there was much 
to be said for the method of cable laying by 
drum, as has been done with “ Pluto ” and, 
later by Danish cable engineers. 

Another aspect of the cable-laying opera- 
tion was discussed by A. Bergman (Swedish 
State Power Board), who emphasised the 
importance of checking the tension of the 
cable during laying. This tension depended 
very much upon the speed of the cable ship 
in relation to the sea bed and a great deal of 
attention had therefore been devoted to 
developing methods of measuring this relative 
speed accurately. A promising system had 
been worked out, making use of Decca 
navigators and the chains of Decca stations 
and experiments had been carried out during 
the laying of about 100km of 1OOMW cable 
between Gottland and Sweden. 

Replying to criticisms of paper No. 201 
A. M. Morgan (Enfield Cables, Ltd., Great 
Britain) declared that since the last report on 
the subject (C.I.G.R.E., 1952) there had been 
many more installations of the flat two-core 
cable and that details of these installations 
were of general interest. On the specific 
question of the testing of flexible joints his 
answer was that such joints which formed 
part of cable installations had been effec- 
tively tested, in situ, for years. 

Discussion of the second group of papers 
—those dealing with high-voltage direct- 
current cables—ranged around three main 
questions : First, can any conclusion be 
reached about the maximum gradient which 
is likely to determine the limiting perform- 
ance of d.c. dielectrics ? Secondly, is it 
reasonable to accept the conclusions reached 
in the papers that there is a finite limit to the 
power which can be transmitted by high- 
voltage d.c. cable insulated with a given 
dielectric ? Thirdly, are there any indica- 
tions of the relative merits of plastics- 
insulated cables and impregnated-paper- 
insulated cables for high-voltage d.c. trans- 
mission ? 

R. C. Mildner (Telegraph Construction 
and Maintenance Company, Ltd., Great 
Britain) referred to some accelerated ageing 
tests that had been carried on polythene- 
insulated cable. Such a cable had withstood 
100 reversals from 100kV to —100kV, first 
at 80 deg. Cent. and subsequently at 60 deg. 
Cent. Then, on being subjected to a further, 
similar, test cycle at 80 deg. Cent. the cable 
had failed after 200 reversals. 

E. L. Davey (B.1.C.C., Great Britain) said, 
vis-a-vis the limiting performance of high- 
voltage d.c. cables, that stress and temperature 
gradient were interdependent. Turning to 
the comparative performance of cable dielec- 
trics he gave the results of some tests on a 
solid-type cable with 74mm radial thickness 
of insulation impregnated with a solid set- 
ting compound. This cable withstood with- 
out distress 100 reversals, first between 
130kV and ~—130kV and then between 
+600kV d.c. 

D. H. Booth (W. T. Glover and Co., Ltd., 
Great Britain) described a form of construc- 
tion which his firm had developed mainly 
for voltages of 33kV and above, making use 
of plastics film only in the highly stressed 
parts of the insulation and paper elsewhere. 
Solid cables insulated in that way, for 22kV 
and 33kV, had been in service since 1952. 
The 22kV cable was for traction supplies and 
was supported on posts. In these cables poly- 
styrene had been used for the inner, more 
highly stressed, insulation zone (16kV per 
millimetre in the case of the 33kV cable). 
For this kind of application “ Terylene ” 
was a possible alternative to poe 
but its price would have to fall by 75 per 
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cent before it could be economically compe- 
titive. On the other hand, some of the physical 
properties of polystyrene, including its ther- 
mal qualities, had been improved recently. 
Other possible alternatives that were being 
examined by his firm included polypropylene 
and irradiated polythene, but there was no 
evidence yet that these materials offered any 
advantages. 

The suggestion that, at temperatures up to 
70 deg. Cent., polythene was better than poly- 
ethylene as a cable dielectric was made by 
Cassana (Italy). On the basis of experiments 
made by his firm he maintained that gas was 
superior to oil for impregnating lapped 


plastics. 

C. C. Barnes (Central Electricity Generat- 
ing Board, Great Britain) said that for 
voltages above I11kV polythene was of the 
greatest importance as a cable dielectric and 
it should be suitable for operation at d.c. 


Royal Show at Bristol 


The 110th Royal Show opened at Bristol on Tuesday and 
closes this (Friday) evening. It is arranged on a site extend- 
ing over 157 acres, a large proportion of which is occupied by 
the 590 or so stands displaying all kinds of farm machinery 
and equipment. It is interesting to note that in the machinery 
section there are several examples of tractors and tractor- 
operated equipment suitable for work outside the normal run 
of farming. But the majority of the exhibits, of course, 
demonstrate the progressive development of mechanised 
agriculture throughout the world. 


OR the fifth time in its history, the annual 

show of the Royal Agricultural Society 
is being held at Bristol. It is a centre around 
which both agriculture and industry are 
extensive, and whilst, of course, the show 
continues to be a national event, its setting 
this week is one that is enriched by some 
West Country characteristics. As usual, 
machinery of many kinds is predominant. 
Ever since the “* Royal” was started in 1839 
farm implements have had an important 
place in it, and the four shows previously held 
at Bristol have each, in their turn, exhibited 
some new development in mechanised agri- 
culture. 

When, for example, the Royal Show went 
to Bristol for the first time, in 1842, there was 
Lady Vavasour’s invention of a “ rotary 
tiller,” to which we referred on page 956 of 
our last issue. The next occasion was in 
1878, when there were numerous steam 
portable and traction engines to be seen. 
There was also exhibited by Richard Hornsby 
and Sons “ the only new implement designed 
to do work hitherto accomplished by hand.”’ 
It was a hedge cutting machine, “* worked by 
two horses, a youth to drive, and a man to 
control the cutting.” A drawing of this 
machine indicates that its arrangement was 
in many respects similar to that of its tractor- 
mounted successors exhibited at this year’s 
show. There was a gap of twenty-five years 
before the “‘ Royal” visited Bristol again. 
The year was 1913, by which time the pos- 
sibilities of internal combustion engine power 
on the land were—to say the least—being 
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voltages of at least 200kV to earth. 

G. de Zoeten (K.E.M.A. Laboratories, 
Netherlands) expressed the view that the 
value of 60 deg. Cent. specified (in Mildner’s 
paper, No. 209) for the maximum working 
temperature was too conservative, since 
90 deg. Cent. was permissible. However, by 
accepting the lower figure as the normal 
Operating temperature a greater margin 
would be available for temperature rise. 

S. Smedsfelt (Swedish State Power Board) 
referred to 11kV submarine cables, up to 
20km long and having plastics insulation 
without armouring, installed and in service 
between islands in the Stockholm archi- 
pelago. 

In a brief reply to questions raised in the 
discussion R. C. Mildner explained that 
existing applications of plastics-insulated 
cables in Great Britain had been for special 
service, such as in aerial or submarine instal- 


cautiously considered. We commented on 
the “‘ further increase in the number of self- 
propelled farm implements ”’ and gave par- 
ticular attention to a two-furrow motor 
plough introduced by John Fowler and Co. 
(Leeds), Ltd. This plough was fitted with a 
single-cylinder vertical oil engine of 4 h.p. 
which, we were careful to point out, could be 
used for all kinds of stationary work when the 
plough was not required in the fields. The 
plough had two driven road wheels and the 
attendant walked in the rear ** manipulating 
the engine and plough by means of star 
wheels.” The last Royal Show at Bristol, 
prior to the present one, was in 1936, by 
which time the number of horse-drawn 
implements exhibited was definitely declining. 
There was a variety of tractors, one 
or two combine-harvesters, at least two grass 
drying plants and there was a 40 h.p. oil- 
engined ** Gyrotiller.” 

But the comparison between the machinery 
exhibits at the shows formerly held at Bristol 
and those which form such a large part of 
this year’s show is a striking one! Tractor 
design and efficiency have reached a high 
standard, tractor-operated and self-propelled 
machines for almost every agricultural task 
and for many “ off the farm” uses increase 
in number and novelty, and electrical equip- 
ment of many kinds has an important place. 
Alongside numerous exhibits of this nature 
which typify the progress of agricultural 
engineering, there may also be seen at 
Bristol several examples of traditional rural 
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lations. If gas pressure was to be relied . 


upon for the suppression of ionisation then 
extruded insulation would probably be 
preferable to tapes. He felt that, for plastics- 
insulated cables, a fair operating limit was 
200kV to earth, although he had had cables 
operating at voltages up to 300kV to earth. 

De Vos who replied on behalf of his co- 
author Vermeer asserted that, for very high 
voltages insulating films of plastics should be 
combined with oil rather than gas. Dealing 
with the economics of cable insulation, he 
said that at present prices plastics cost about 
twenty times as much as the equivalent paper 
insulation and that the corresponding ratio 
of the costs of the completed cable was about 
2:1. He suggested that the working value of 
the voltage gradient could be taken as 
25kV per millimetre. 


(To be continued) 
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crafts which are still skilfully practised in 
many parts of this country. 


TRACTORS 

Towards the end of last year several new 
tractors were introduced by British firms. 
They were exhibited for the first time at the 
Smithfield Show in December (THE ENGINEER, 
November 29, 1957) and are now in produc- 
tion by their respective manufacturers. 
Examples of these tractors naturally have a 
prominent place at the Royal Show, and one 
of them, the “ Dexta,” made by the Ford 
Motor Company, Ltd., was awarded the 
Royal Agricultural Society’s silver medal. 

There are also to be seen, of course, 
examples of the many other wheeled and 
crawler tractors, of small, medium and large 
powers, which are available for agricultural 
and industrial work. An interesting tractor 
development which comes into the latter 
category is illustrated at the head of this 
article. It is an industrial version of the 
B-250 wheeled tractor which has lately been 
introduced by International Harvester Com- 
pany of Great Britain, Ltd., 259, City Road, 
London, E.C.1. The agricultural version of 
this tractor was described in our issue of 
December 9, 1955. The industrial B-250 has a 
four-cylinder diesel engine of 30 b.h.p. and 
is equipped with a differential lock to prevent 
wheel slip. There are two independent 
braking systems, namely, hydraulically con- 
trolled and disc braking. The makers are 
producing three industrial models of this 
tractor ; one of them is a draught tractor 
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employing a swinging drawbar but without 
hydraulics, and in the other two, hydraulic 
equipment with and without three-point 
linkage is incorporated. For the operation 
of power-driven equipment, the industrial 
B-250 has been designed to conform to the 
British Standard for power take-off speeds. 

A tractor development shown by David 
Brown Industries, Ltd., Meltham, Hudders- 
field, is a rear power take-off unit and draw- 
bar extension for the “2D” tractor. The 
** 2D,” it may be recalled, is a tractor which 
has a 14 b.h.p. diesel engine at the back, the 
implements which it operates being centrally 
mounted in front of the driver. The equip- 
ment of the tractor includes a power take-off 
shaft situated in front of the gearbox and 
facing forward into the centre of the mounted 
implement space. The provision of a rear 
p.t.o. shaft enables implements such as drills, 
small manure spreaders and trailed sprayers 
to be operated by the tractor. The input 
shaft of this new p.t.o. unit is coupled to the 
front end of the engine crankshaft and the 
output shaft revolves in the same direction 
as the engine ; the p.t.o. speed is 530 r.p.m 
when the engine is running at 1500 r.p.m. 
The output shaft is operated by a hand brake 
which is actuated by a small air ram built 
into the p.t.o. casing. Compressed air is 
supplied from the main frame of the tractor 
which serves as a reservoir both for the power 
take-off and air lift systems. The extended 
drawbar is, of course, required for the 
attachment of rear-coupled p.t.o.-driven 
implements. The arrangement of the p.t.o. 
shaft and of the drawbar is illustrated in 
Fig. 2, which also shows a “2D” tractor 
fitted with ‘ Rowcrop” wheels made by 
E. Allman and Co., Ltd. The tyres are 
4in by 36in and there are extension plates 
for repositioning the tractor mudguards. As 
well as enabling the tractor to work in narrow 
rows, the fitting of these wheels provides an 
extra Sin ground clearance. Another addi- 
tion to the “‘ 2D” tractor is a rear-mounted 
pulley which is bolted to the engine and 
driven direct from the crankshaft; it 
incorporates a centrifugal clutch which 
engages automatically when the engine 
reaches a speed of 700 r.p.m. and disengages 
when the engine speed falls below that figure. 
A 6in diameter crossed pulley is used and 
the unit is designed for a belt speed of 
1340ft per minute at an engine speed of 
1400 r.p.m. 

Recent improvements in the design of 
tractors include the provision of independent 
control, by a single pedal, of the main drive 
from the engine to the wheels and the power 





Fig. 2—Rear p.t.o. shaft and drawbar extension on the “2D ”’ tractor. 
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take-off. A new Borg and Beck 10in integral 
main drive clutch and power take-off is 
exhibited by Automotive Products Company, 
Ltd., Leamington Spa. In this assembly 
there are actually two separate and inde- 
pendent clutches which are mounted in 
tandem within a single pressed steel cover. 
The cover contains the main and intermediate 
pressure plates. A single ball-thrust release 
mechanism provides for the operation of 
both clutches. The clutch adjacent to the 
flywheel controls the drive to the power 
take-off, whereas the 
outer clutch operates 
the main drive through 
a hollow shaft through 
which the power take- 
off shaft passes. The 
two clutch-driven 
plates are similar with 
the exception of the 
size of their splined 
hubs which respectively 
engage the solid power 
take-off and the hollow 
main drive shafts ; 
they are fitted with 
heavy-duty woven 
metallic friction 
facings. As to the 
operation of the unit, 
with the pedal in the 


free position, both the Fig. 


main drive and the 

power take-off clutches are engaged. When 
the pedal is depressed to an intermediate 
position the main drive clutch is disengaged, 
but full torque continues to be transmitted 
to the power take-off ; full depression of the 
pedal disengages both clutches, allowing the 
engine to run free of load. 


TILLAGE AND OTHER IMPLEMENTS 


The Royal Show is an occasion when one 
cannot fail to be impressed by the number 
and variety of the implements and machines 
now used by farmers all over the world. 
Many of them are specially designed for 
operation by particular tractors, many are 
suitable for use with a number of different 
tractors and some are “ self-propelled” in 
that they are equipped with their own power 
units. Among the new implements, designed 
for the Fordson “‘ Dexta”’ tractor, on the 
stand of Ransomes Sims and Jefferies, Ltd., 
Ipswich, there are some examples of mounted 
reversible share ploughs. The plough bodies 
are reversed and locked in position auto- 
matically by a double-acting hydraulic ram, 
and since the action of this ram is inde- 
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pendent of the tractor’s hydraulic lift the 
plough can be raised at any time without 
reversing the bodies. No mechanical locking 
device is necessary as the hydraulic system 
of the tractor maintains identical working 
positions for each run. There are two ver- 
sions of this plough, one, a single-furrow 
implement, primarily intended for deep 
work, being fitted with bodies for furrows 
up to 12in deep and 12in to 16in wide, and 
the other (Fig. 1) a two-furrow plough, 
which will work to a depth of 10in. There is 





1—Two-furrow reversible plough 


also a two-furrow disc plough, the reversing 
mechanism of which is similarly operated 
by a double-acting hydraulic ram. 

New tillage implements exhibited by 
David Brown Industries, Ltd., include the 
** Albion ” combined ripper and mole drainer 
(Fig. 3), which is one of the products of 
Harrison, McGregor and Guest, Ltd., Leigh, 
Lancs. This is the kind of implement used 
for such tasks as loosening the subsoil below 
the normal ploughing depth, breaking up 
“* hard pan ”’ in tropical areas, mole draining, 
and the forming of shallow trenches for 
‘trench manuring” as practised in many 
vine growing areas. The implement can 
be easily converted from ripping to mole 
draining merely by reversing the reinforced 
main beam. It can also be used for trench 
making by bolting two “ ditcher”’ wings to 
the ripper end of the main frame. The 
combined depth wheel and disc opener can 
be adjusted to give a selection of working 
depths between 12in and 20in. The disc 
prevents choking of the wheel by top trash © 
and assists rapid penetration of the reversible 
ripper share, which is 12in long. The 2in 





Fig. 3—Combined ripper and mole drainer 
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diameter steel mole is provided with a steel 
“ follower ” or expander of 2}in diameter. 

On several occasions we have referred, 
in connection with the Royal Show and other 
exhibitions, to the Howard “ Rotavator,” 
which is made by Rotary Hoes, Ltd., West 
Horndon, Essex. This year the firm is 
exhibiting a new model which is equipped 
with a “ Selectatilth” gearbox. There is 
also shown a new application of the Howard 
“ Rotavator’’ combined with an Allman 
“* Speedesi ” duster and a booster fan. This 
equipment, known as the “ Auchincruive ” 
soil mixer, has resulted from research on the 
control of soil borne diseases which is being 
directed by Dr. John Grainger, of the West 
of Scotland Agricultural College. The 
“* Rotavator ”’ in this case has three duck-foot 
tines, each 9in wide. The duster is mounted 
above it, and the combined machine is 
attached to the three-point linkage of a 
tractor and driven by the power take-off 
shaft. For application in depth, dust is 
blown into the spaces behind the three tines ; 
surface applications are made by deflecting 
three streams of dust which meet at ground 
level. If a diesel-engined tractor is used, the 
exhaust stream is led to the “ Speedesi”’ 
duster where it picks up a measured quantity 
of dust and passes it to a fan which is driven 
by an extension from the “* Rotavator ” gear- 
box. The flow of dust and gas is thereby 
boosted, back pressure on the engine exhaust 
is reduced, and the dust is evenly mixed with 
the exhaust gas. 

The automatic potato planter illustrated 
by Fig. 4 is one of a number of new items 
shown by Massey-Ferguson, Ltd., Coventry. 
The planter is one of the implements designed 
for use with the Massey-Ferguson “* 35” and 
“65” tractors ; it can be raised and lowered 
by the tractor’s hydraulic system but its drive 
is taken from its land wheels. There are two 
hoppers, each of 3 cwt capacity. Within each 
hopper there is a partition which incorporates 
an adjustable slide to control the flow of 
potatoes to a feed disc. As indicated by 
Fig. 5, each feed disc is fitted with twelve 
equally spaced, spring-loaded, roller operated 
fingers which pick up the potatoes. As the 
disc rotates, the action of the rollers against 
a cam rail causes the fingers to open and grip 
the potatoes which are carried round and 
released over the aperture of the planting 
chute. As the potatoes fall to the ground 
they are covered by the action of angled 
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Fig. 5—Potato planter feed mechanism 


discs which are adjustable for width. The 
planter can be adjusted, in 2in steps, to give 
row widths from 24in to 30in. To give 
varying seed spacings between 10in and 18in, 
a range of half-sprockets is provided ; when 
in use the sprockets are bolted to the axle 
shaft in one of four positions. Attached to 
the back of the planter there is a steerage fin 
which penetrates firm soil beneath the tilth 
and thereby, in effect, compels the imple- 
ment to follow the course set by the tractor’s 
front wheels. A fertiliser attachment can be 
fitted, as shown in Fig. 4, between the tractor 
and the planter. It consists of a hopper in 
the bottom of which there is arranged a 
fluted sleeve, forced feed delivery mechanism 
driven by chains and sprockets from the 
left-hand rear wheel of the tractor. Agitator 
plates in the hopper prevent the fertiliser 
from bridging over the feed mechanism and 
ensure a constant rate of distribution. From 
the distributing mechanism, the fertiliser falls 
through flexible tubes into placement coulters 
which are situated ahead of the potato 
delivery chutes. The fertiliser feed mecha- 
nism is controlled by a hand-operated clutch. 

Adequate irrigation is an essential of 
successful tillage ! There is some interesting 
irrigation equipment among the exhibits at 
Bristol. An example of.this kind of equip- 
ment is the tractor-mounted “ Raingun ” 
(Fig. 6) produced by Farrow and Sons, Ltd., 
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Spalding, Lincs. Hitherto, the customary 
method of watering tall crops like hops, 
sugar cane and fruit trees has been by rigging 
up sprinklers on tall tripods. The business of 
moving such assemblies from one point to 
another is not an easy or a convenient one. 
The “* Raingun ” has been designed with the 
idea of overcoming this problem. There are 
two models, designated Nos. 70 and 100, 
and, it is claimed, they can provide an even 
distribution of “ rain’’ over 24 acres and 3 
acres respectively from a single position. 
The “ Raingun ” is screwed into a tail pipe 
which is welded to a bipod and the bipod is 
fixed, with the standard pins, to the arms of a 
tractor-mounted high-lift loader. The retain- 
ing springs of the loader are attached to the 
bipod, as also is the slave ram, by means of a 





Fig. 6—Tractor-mounted irrigation gun 


hinged arm ; the slave ram holds the “‘ Rain- 
gun ” in the upright position during operation 
at any height. The gun is fed from the main 
pipeline by “* Plastidry” flexible irrigation 
hose which is coupled to the tail pipe. A 
single-stage centrifugal pump has_ been 
developed by Farrow and Sons, Ltd., for use 
with the “ Raingun.” It is operated by 
tractor power take-off and incorporates a 
combined delivery and non-return valve. 
Typical duties are said to be 200 g.p.m. with 
a head of 280ft and 340 g.p.m. with a 250ft 
head. 

Field irrigation equipment is also shown by 
Wright Rain, Ltd., Ringwood, Hants. In 
addition this firm is exhibiting its ‘‘ manure- 
rain ’’ mixing and distribution system. It is 
claimed that this system enables the maximum 
benefit to be obtained from all farmyard 
manure without any wastage of the liquid or 
loss through storage and ammonia genera- 
tion ; furthermore, the expenditure involved 
in the conventional methods of loading and 
distributing manure is avoided. The essen- 
tial equipment for the “ manure-rain”’ 
system comprises a collection tank with a 
mixer-cutter and pump and standard irriga- 
tion piping and sprinkler. The collection 
tank, normally built of concrete, is fitted 
with a paddle agitator turning at about 
15 r.p.m., the power required being | h.p. 
for each 6ft length of paddle shaft. For a 
start, water is run into the tank to a depth 
of 2ft and unless the manure supply is in a 
particularly “‘loose”’ state the contents of 
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the tank are stirred for about ten minutes 
twice a day. The stockyard drainage goes 
directly into the tank. If there is long straw 
in the manure a mixer-cutter is essential ; it 
is placed near to the collecting tank and needs 
about 5 h.p. for its operation. A mixture of 
water and liquid manure is fed into the mixer- 
cutter to maintain a constant level of liquid, 
the straw is drawn into the mixing chamber by 
the flow of the liquid and is then sucked up 
into a central outlet pipe. At the entrance 
to this pipe there is a four-bladed cutter 
working at 1000 r.p.m., which chops the 
straw into short lengths as it passes in the 
liquid. 

The distribution part of the system includes 
a piston pump incorporating an automatic 
overload valve which channels the flow back 
to the suction side when necessary, thus 
permitting a discharge valve to be closed as 
with a centrifugal pump. The power require- 
ment varies from 3 h.p. to 50 h.p. according 
to the size of pump and its duty. Where the 
duty is light, with distribution over short 
and level distances, an open-vane centrifugal 
pump can be used. The liquid-manure 
mixture is pumped to the point of distribu- 
tion through ordinary irrigation piping. At 
the discharge point a hand-directed thrower 
or a “ Vector”’ sprinkler can be used, on a 
simple wheeled carrier if required. The 





Fig. 7—Hydraulic tipping trailer for silage harvesting 


sprinkler is operated as for normal irrigation, 
except that the interrupter blade at its nose 
is adjusted to remain out of the jet stream, 
and the straightening vanes in the nozzle 
tube are removed. Its automatic sectoring 
action can be set for any desired angle by 
movable stops on the control ring. 

Some other machinery which is much in 
evidence at this year’s Royal Show is that 
which is now being produced for green crop 
cutting for silage making. A working demon- 
stration of this class of machinery was held 
recently and some of the equipment shown 
there was described in our issue of May 30. 
Loading and carrying the cut crop are 
naturally an important part of the operation 
and various trucks and tipping trailers 
specially adapted for this work are exhibited 
at Bristol. One of them, built by Taskers of 
Andover (1932), Ltd., Andover, Hants, is 
illustrated by Fig. 7. It is a 3-ton two- 
wheeled hydraulic tipping trailer fitted with 
detachable “ silage extensions” with a rear 
gate hinged at the top. These extensions are 
made of expanded steel mesh set in steel 
angle framework. The tipping gear 1s 
operated hydraulically from a tractor by 
means of a two-stage ram located under the 
trailer body. The tipping pivot point is at 
the extreme end of the main frame. A hand 
pump can be ‘fitted for tipping the trailer 
when it is disconnected from the tractor or 
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when it is being towed by a vehicle not 
provided with hydraulics. 


SILVER MEDAL AWARDS 


Every year, the Royal Agricultural Society 
awards silver medals for machines and 
implements which have definite application 
to agriculture, horticulture or estate service 
and are “‘ new in principle or purpose.” All 
the entries for silver medals undergo detailed 
tests before they are judged by a panel 
appointed by the Society. This year there 
were thirty-one entries, of which sixteen were 
accepted for judging. The following awards 
of silver medals were announced at the 
opening of the show on Tuesday morning : 

David Brown Industries, Ltd., rotary 
tiller ; Eastern Counties Farmers, Ltd., 
tractor-drawn pea cutter and viner (for 
which the Burke challenge cup was also 
awarded); Ford Motor Company, Lid., 
** Dexta” tractor ; Limemaster, Ltd., lime 
and fertiliser transporter and distributor ; 
Ransomes, Sims and Jefferies, Ltd., trailer 
disc harrow. 


Automatic Conveyor Press 


AN automatic self-feeding conveyor press 
adaptable for the extraction of water, oil or 
juices from a variety of fibrous, fibro-granular 
and granular materials has been developed by 
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Modern Mechanisation, Ltd., 52, Bounds Green 
Road, London, N.I!. This machine is based 
upon a press developed to the designs of Mr. 
N. W. Pirie and built by the company for the 
Rothampstead Experimental Station where it was 
required for the extraction of protein from green 
leaves. A photograph we reproduce on this page 
shows one of the new press equipments which 
has been installed at the maker’s works for 
research purposes. It is also used for carrying 
out trials on various materials to determine the 
potential of the press for their particular require- 
ments and finalise design features of an installa- 
tion when these requirements have been ascer- 
tained. 

The press is intermittently continuous in 
operation, material being fed into it by means of 
a conveyor belt which also acts as a filter cloth. 
Succeeding quantities of material are isolated 
below the press ram by gates and then subjected 
to a controlled pressure for a predetermined 

of time. In this way, the equipment, 
although not strictly continuous, functions as a 
continuous machine. 

The machine consists of a hydraulically 
operated, down-stroke platen press with an 8in 
deep trough-shaped bed through which a closely 
fitting conveyor belt passes. This belt is made of 
a filter cloth of a suitable textile material and it 
is moved along between press strokes by a 24in 
stroke hydraulic ram. Hydraulically operated 
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gates on each side of the press close the open | 
trough ends to form an open topped box into 
which the press platen fits like a square plug 
which, as it descends, compresses the contents. 
At the bottom of this box the conveyor belt is 
supported on a wedge wire grid which, in turn 
rests on a heavy cast grid designed to take the full 
load imparted by the press ram on the material 
in the box. Liquid forced out of the material by 
the descending ram is forced through the con- 
veyor belt and grid and gravitates into a collect- 
ing tray below. This collecting tray can be con- 
nected by a short pipe to a suitable receptacle in 
a process pipeline. At the ingoing side of the 
press there is a troughed feed section along the 
floor of which the conveyor belt runs. The 
material to be processed is fed on to this section 
and levelled to the required depth before it 
reaches the pressing station. 

The standard press has a 24in square platen 
with a 7in stroke, and a rubber pad over the 
platen accommodates irregularities in the density 
of the material on the belt. Platen pressure is 
adjustable up to about 300 Ib per square inch, and 
if required, this figure can be increased to 450 Ib 
per square inch. Pressure can be maintained on 
the material in the box for periods adjustable up 
to five minutes under the control of an electrical 
timing device. 

Electro-hydraulic sequence valves control the 
automatic cycle of the equipment which starts 
when the press is at the top of its stroke. At this 
point the belt ram in a period of two seconds 
draws the belt along the trough to carry a new 
charge into the pressing station. When the belt 
stops the press end gates 
close to isolate a section 
of material and the platen 
descends at a preset 
speed to build up pres- 
sure at a controlled rate 
to the predetermined 
maximum. This control 
of platen approach speed 
obviates splashing when 
dealing with very soft 
or pulpy materials, and 
controlled pressure 
build-up speed facili- 
tates maximum liquid 
extraction when dealing 
with certain materials. 
= The makers state that 

the output of a pressing 
equipment of this design 
dh upon the pres- 
sing period and the 
depth of bed used, and 
can only be determined 
by experiment. The 
maximum output using 
a full depth load of 6in 
of material on the belt is 
2 cubic feet per operating 
cycle. Experience has shown that four cycles 
per minute arepossible when allowing a pressing 
time of about ten seconds. This would give a 
throughput of some 480 cubic feet of raw material 
per hour with maximum belt loading. 





CUTTING EFFICTENCY OF FiLes.—We are informed 
by Acheson Colloids, Ltd., 18, Pall Mall, London, 
S.W.1, that tests carried out jointly William 
Jessop and Sons, Ltd., and J. J. Saville Co., Ltd., 
the Sheffield steel and tool manufacturers, have shown 
that molybdenum disulphide treatment of files can 
improve their cutting i as much as 60 per 
cent. A “ dag”’ dispersion loidal molybdenum 
disulphide was used throughout the tests. 

PRIMER FOR Wet Metat SurFaces.—A recent 
addition to the products of Allweather Paints, Ltd., 
36, Great Queen Street, London, W.C.2, is a corrosion 
inhibiting zinc rich metal primer for application to 
iron and steel surfaces which are wet or moist and 
which cannot be dried before painting. It is stated 
that “ Pitanode Wet,” as it is known, can be i 
under almost any conditions to site steel and 
for the maintenance of iron and steel equipment 
already in service. It can be ied over small 


Jere ep nelyalyens fae winoaden when in contact 

with iron or steel under corrosive conditions, affords 

i ion is effective 

prety Serpe indie Bre mbna ds Sugmeesn 
us small cracks or pinheads in i 

due to abrasion or faulty i uy ant 


rusting which is purely local where the metal is 
exposed, but no progressive sideways corrosion takes 
place under the coating. 
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LETTERS AND LITERATURE 


Letters to the Editor 


(We do not hold ourselves responsible for the opinions of our 
correspondents ) 


RAILWAYS INTO ROADWAYS 


Sm,—In the Sunday Times of May 19, 
1957, W. Tatton Brown said that “ The 
American is no longer a free man in a vast 
continent, but a prisoner of the petrol 
engine. For the extreme mobility which the 
possession of a car affords him has also been 
bestowed upon his neighbours. The more of 
them that have cars the less use is his.” If 
the Railway Conversion Scheme materialised 
the Englishman would find himself in a 
similar plight. Instead of blindly following 
the Americans we should see first of all 
whether or not we are putting our heads in 
the fire. We should also remember that 
America has natural supplies of oil, whereas 
we haven't. The more we depend on 
imported fuel the more we place ourselves at 





booklet. Until we get the “ movement of 
people” in mind, rather than the “ move- 
ment of private vehicles,” we will never solve 
the traffic problem. 

It seems to me that we desperately need an 
Anti-Railway-Conversion League. If any- 
body is interested in helping me start such a 
body, I should be glad to hear from them. 
The first aim, of course, would be to publish 
an answer to Twilight of the Railways. 


Dennis GILL 


Hazel Grove, 
Cheshire, 
June 26, 1958. 


Sir,—Having read the correspondence, it 
is apparent that conversion of main line 
railways into trunk roadways is not practical. 
First, instance a passenger in a hotel at 
A, some 200 miles from London, where he 
has an appointment at 10.30 a.m. He leaves 
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the mercy of our enemies. Will the lesson of 
the Suez crisis never be Jearnt ? 

As well as Twilight of the Railways I have 
also read Jt’s High Time to Put an End to 
Traffic Congestion, a booklet published in 
Brussels by the International Union of 
Public Transport. This book states that the 
use of private cars in the central areas of 
cities in their present form, especially their 
use for journeys from home to work, is a 
luxury which no city can afford to provide 
on an unlimited scale. The 1.U.P.T.’s 
solution to the traffic problem is not to 
create more and wider roads for more 
vehicles, but to get more vehicles off the 
existing roads. There are many ways of 
doing this and some are described in this 





his hotel at 7 a.m., joins a main line express, 
reads his paper in comfort, is called to the 
dining car at 8.30, has a breakfast, makes 
notes for his appointment, has a wash and 
arrives in London fresh and clean for his 
meeting. Does the same journey by coach 
merit comparison ? 

Secondly, consider only the mail service. 
The mail between London and Scotland, 
during January to March, fifty coaches in 
each direction, 200 drivers (one could not 
do the whole trip), and one skid over Shap ! 
Dare one mention the Christmas and New 
Year Mail ? If conversion became a fact, 
one can envisage some future Brigadier 
conceiving the idea of coupling a series of 
coaches together, mounting the whole thing 


on rails, and using as motive power the 
cheap, nuclear generated electricity. 

By all means eliminate every uneconomic 
feeder line, discontinue the use of parallel 
main lines for mixed traffic, use one for 
freight only and one for passengers only, 
increase mechanical handling, improve per- 
manent ways, rolling stock and signalling, 
to give faster, safer, comfortable and more 
convenient journeys. Reduce main line 
station staffs by closing departure platforms 
to all but travellers. No! The solution to 
our traffic problem lies not in conversion, 
but in the efficient and economic utilisation of 
our existing network by eliminating the all- 
too-prevalent oil-lamp mentality and tech- 
nique. 

R. DoBson 

Kidsgrove, 

Stoke on Trent, 
June 25, 1958. 


Book Reviews 


Metallurgical Aspects of the Control of 
Quality in Non-Ferrous Castings. Institute 
of Metals, 17, Belgrave Square, London, 
S.W.1. Price 35s. 

TuIs book, which is No. 22 of the Institute 
of Metals Monograph and Report Series, 
consists of eight papers given at a Symposium 
held in London on May 1, 1957, with the 
discussion upon them. The papers are as 
follows : 

“The Metallurgical Principles of the 
Control of Quality in Non-Ferrous Cast- 
ings,” by R. W. Ruddle and A. Cibula 
(British Non-Ferrous Metals Research Asso- 
ciation). 

The reasons for the occurrence of defects 
and the scientific basis of methods for the 
removal of these are discussed. The main 
sections cover : (a) The flow of liquid metals 
through the gating system and into the 
mould cavity ; (6) The rate at which castings 
freeze, the mechanism of freezing in metals 
and alloys, and the bearing of these factors 
on the incidence of shrinkage porosity and 
on methods of freezing. Solidification 
defects, such as hot tears and segregation, 
are also considered ; (c) Melt quality, includ- 
ing the control of gas content, grain refine- 
ment, elimination of non-metallic inclusions 
and design of test-bars. There are 122 
references. 

“ The Role of Statistical Methods in Con- 
trolling the Quality of Non-Ferrous Cast- 
ings,” by A. R. Martin (Northern Aluminium 
Company, Ltd.). 

This paper seeks to apply, in the foundry, 
some of the usual statistical methods of 
process control. Those most suitable for 
foundry purposes are discussed, and a con- 
sideration of the conventional ways of treat- 
ing and presenting test data is used to intro- 
duce worked examples showing how the 
most appropriate statistical approach is 
selected, and the’ results which may be 
expected from its application. There are 
five references. 

** Metallurgical Control of Quality in the 
Production of Aluminium Alloy Castings,” 
by A. V. Carless (Birmingham Aluminium 
Casting (1903) Company, Ltd.). 

The methods adopted and the precautions 
observed in controlling the quality of 
aluminium alloy castings are reviewed, chiefly 
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from the metallurgical aspect. Dimensional 
accuracy is not considered. Mould-technique 
is discussed only when it serves to promote 
metallurgical soundness. | Working pro- 
cedure and metal treatments are described ; 
also the steps taken to ensure maintenance of 
metal quality. Methods of assessing sound- 
ness, Composition and a satisfactory mech- 
anical and metallurgical condition of the 
product are referred to. 

“* Metallurgical Control of Quality in the 
Production of Copper-Base Alloy Castings,” 
pitt R. French (J. Stone and Co. (Chariton), 

td.). 

This paper deals with the copper-base 
alloys included in B.S. Schedule 1400, more 
particularly those sand-cast. The constitution 
and the effect of composition and structure 
on properties are discussed. The effects of 
impurities and reducing gases are dealt with 
separately. A section on alloying and melt- 
ing practice covers the control of metal 
quality, the tests for which are also con- 
sidered. The modes of solidification of the 
two groups into which these alloys fall (the 
high-tensile brasses and aluminium bronzes, 
having a narrow freezing range ; and the 
copper-tin bronzes, with a wide freezing 
range) are considered, and a final section, 
devoted to the control of casting quality, 
refers to such factors as gating and feeding. 
There are 124 references. 

“The Control of Quality of Magnesium- 
Base Alloy Castings,” by E. F. Emley and 
P. A. Fisher (Magnesium Elektron, Ltd.). 

Practice contributing to high quality in 
sand castings is considered and an account 
is given of inspection techniques designed to 
show that this quality has in fact been 
achieved. Methods of determining the 
identity, origin and practical significance of 
the possible defects are described, so that the 
appropriate remedy can be applied. Some 
observations are made as to the production 
arrangements which can facilitate the attain- 
ment of high quality. There are fifty refer- 
ences. 

‘** Control of Quality in the Production of 
Nickel Alloy Sand Castings,” by D. R. Wood 
and J. F. Gregg (The Mond Nickel Company, 
Ltd.). 

The effects are described of small varia- 
tions in composition on the mechanical 
properties of alloys of nickel with carbon, 
silicon, copper, chromium, molybdenum, 
tungsten and tin, and containing also iron and 
manganese. Sulphur and lead are dele- 
terious impurities, their effects being less 
pronounced in nickel-chromium than in 
nickel-copper alloys. Factors affecting cast- 
ability and weldability are referred to. The 
choice of raw materials, melting furnaces and 
refractory linings is discussed. Melting pro- 
cedures for electric induction and arc fur- 
naces are described, including the use of 
* boiling’ and oxygen lancing for degassing 
and refining. By using the second method 
for nickel-copper and nickel-chromium-iron 
alloys, metal of high mechanical quality can 
be obtained from scrap-metal charges, and 
the weldability of nickel-copper alloys is 
improved. Successful melting demands the 
use of highly refractory moulding sands, 
substantial feeder systems and a mould 
design permitting unhindered contraction 
of the metal in both the liquid and solid 
state. There are eight references. 

“ The Control of Quality of Pressure Die- 
Castings,” by H. J. Sharp (Hoover, Lid.). 

Measures to produce castings of high 
quality are discussed; these cover the selec- 
tion of suitable machines and alloys, the 
detection and elimination of defects, control 
of metal quality, casting and die design, the 
maintenance of a suitable heat balance in the 
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die cavity, control of metal flow into the die 
and the effects of injection pressure. The 
interaction of these variables with one 
another is considered. 

“* Non-Destructive Testing in the Control 
of Quality of Non-Ferrous Castings” by 
S. L. Fry (J. Stone and Co. (Charlton), Ltd.). 


Methods such as visual inspection, liquid 
penetration, pressure testing, ultrasonic test- 
ing and fluoroscopy are briefly referred to. 
The paper mainly concerns the radiographic 
examination of castings and the interpreta- 
tion of the results. Defects detectable in 
radiographs are illustrated. 

These papers clearly constitute a valuable 
source of reference to foundrymen, but 
methods of gating and running sand-castings 
are illustrated only in the comprehensive 
paper by Ruddle and Cibula. These authors 
lay down the fundamental requirements of 
the running system; such as: (1) that it 
should not allow turbulence in the stream of 
metal to exceed the point at which agitation 
occurs (i.e. when the surface is continually 
being broken and the resulting dross is 
entrained with air in the metal) ; (2) that it 
should be capable of preventing any dross 
poured with the metal from reaching the 
mould cavity ; and (3) that it should limit 
the velocity of the metal sufficiently to 
prevent erosion where the stream impinges 
on the mould surface. Clearly, however, 
these considerations affecting the design of 
the running system apply equally to that of 
the casting itself. One commonly finds that 
a casting which constitutes a compact lay- 
out from the viewpoint of the duty it has to 
perform is most difficult to make successfully 
in the foundry, chiefly because directional 
feeding cannot satisfactorily be effected. 
Casting design is a subject not sufficiently 
covered in these papers. It was evident in 
the discussion that there was considerable 
diversity of opinion on a number of matters ; 
among these being how best to control and 
determine the gas content of the metal 
before pouring ; how to control and deter- 
mine the fluidity of the metal which is being 
poured ; what determines the grain size of a 
casting, and the relation of grain size to 
quality ; the extent to which the quality of 
a casting is shown by the test-bar, and so 
forth. A study of these papers will be often 
greatly helpful in the solution of the par- 
ticular foundry problem which confronts one. 


Van Nostrand’s Scientific Encyclopedia. Third 
edition. D. Van Nostrand Company, Ltd., 
358, Kensington High Street, London, 
W.14. Price £11. 

Tuts large volume of over 1850 pages pro- 

vides a comprehensive reference work of the 

major sciences and fields of technology. 

Specifically, the 14,800 entries cover Aero- 

nautics, Astronomy, Botany, Chemistry, 

Chemical Engineering, Civil Engineering, 

Computer Technology, Electrical Engineer- 

ing, Electronics and Radio, Geology, Guided 

Missiles, Mathematics, Mechanical Engineer- 

ing, Medicine, Metallurgy, Meteorology, 

Mineralogy, Navigation, Nuclear Science 

and ineeri Photography, Physics, 

Statistics, Zoology, and such related subjects 

as Astrophysics, Biochemistry, Biophysics, 

Nautical Astronomy, &c. Bearing in mind 

the large nomenclature possessed by every 

one of these subjects, the editors have 
had to exercise much selection in order to 
keep within the confines of one volume ; this 
has been skilfully done. The text is supported 
by over 1400 illustrations. The book will 
provide a valuable aid to all those who 
require rapid access to facts, or the explana- 


tion of technical terms dealing with any 
branch of science or technology. 


Problemes D’Asservissements avec Solutions. 
By P. Decautne, J. C. GILLE, and M. 
PELEGRIN. Dunod, Editeur, 92, rue 
Bonaparte, Paris (6e). Price Fr.2,400. 

It is a fundamental principle of teaching that 

complete assimilation of new concepts can- 

not be obtained without active participation 
by the student. The authors of the recently- 
published Theorie et Technique des Asser- 
vissements have recognised this fact in sup- 
plementing their servo text book by this latest 
work. The book is written to give the 
student the opportunity of solidifying ideas 
which, in some cases, may be somewhat 
abstract, and to provide teachers with suitable 
practical illustrations of the theoretical work 

covered in their first volume, thus offering a 

complete servo course. It is also intended 

that the professional servo engineer would 
find useful information and possibly fresh 
lines of approach to his particular problems. 

The layout of the book is similar to that 
of the parent work so that both can be used 
in parallel to advantage, firmly establishing 
each new topic before proceeding to the next, 
Each chapter contains several problems 
worked out in full detail and they are fol- 
lowed by further problems designed for 
solution by the student. Lines of attack are 
sometimes indicated but the answers are not 
always given and this may be a drawback in 
the case of the student who is working 
independently and has no other means of 
assessing his progress. The worked problems 
are taken from a wide variety of branches of 
engineering to which the servo principle has 
been applied and, in most cases, the par- 
ticular difficulties associated with each subject 
have been well illustrated. 

The use of the Laplace Transform and the 
various graphical methods of assessing 
stability are particularly well covered and a 
large number of examples of stability com- 
pensation are given. Most of the non- 
linearities which occur frequently in practice 
are included in the appropriate chapter and 
the methods shown should be useful to the 
practising engineer who is very often reduced 
to trial and error when confronted with signi- 
ficant non-linearities. The analogy between 
electrical and mechanical systems is fully 
exploited and it is felt that this should be of 
great assistance to the servo engineer who 
feels much more at home in one of these 
fields but must utilise elements in the un- 
familiar group. The publication of this 
book enhances the value of the original work 
considerably and the two volumes are 
strongly recommended to novices in servo 
work as a comprehensive.course and to prac- 
tising engineers as a refresher and reference. 


Books Received 


Siemens Brothers, 1858-1958. y J. D. Scott. 
ag _ Nicolson, 7, Cork London, 


6d, 
Modern renticeship. Dr. A. G. Beverstock. 
ee Church Street, London, N.16. Price 
The History and Development ht Cars. 
C. F. Caunter. Science ry aon fon in 


London, S.W.7, or H.M. Stationery 
8s. 6d. 
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Covered Tennis Courts 


The two covered hard courts which have just been completed 
at Worple Road, Wimbledon, for the All England Lawn 
Tennis and Croquet Club, are intended as practice and 
coaching courts. Before building the present structure, 
three possibilities were investigated : (1) steel roof trusses 
and framework; (2) twin cylindrical concrete shells ; 
(3) a doubly-curved concrete shell. The third scheme was 
chosen on the basis of cost, architectural and functional 
merits. The 3in thick shell forms a paraboloid with a span 
of 175ft, and a rise of 24ft 4jin. Four segments with a 
secant of 124ft 3in were cut off the circular projection, 
giving a square covering 15,200 square feet. Since the 
curvature of the shell is quite small, the ‘‘ generating ”’ 
scaffold tubes of the centering were bent to only three 
different radii, and the varying curvature was obtained by 
** springing '’ the tubes during fixing. Expanded metal 
permanent shuttering was used and can be seen in the back- 
ground of the second illustration. Natural lighting is by 
glazed segmental openings on the four sides, 200 small 
roof lights set along the minimum principal stress trajec- 
tories, and a large central lantern. Fiuorescent lamps fixed 
along the maximum principal stress trajectories give arti- 
ficial lighting with an intensity of 40 lumens per square foot. 
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Design was based on the assumption that the shell is a 
stressed membrane, and its supporting arches resist forces 
acting only in their own planes. The Gifford-Udall pre- 
stressing system, adapted to high concentration of cables, 
has been used in the tie-beams. Plastic yield, shrinkage and 
differential settlement may seriously affect the stress distri- 
bution in a structure of this magnitude. The practical way 
of overcoming these difficulties was to render the boundary 
members statically determinate during prestressing, which 
in this case corresponds with the transfer of dead weight 
from the formwork to the four corner columns. This 
condition was achieved by using three ‘‘ roller ’’ bearings, 
consisting of a compression member hinged at the top and 
bottom by two similar throats, and one fixed bearing with 
one throat only. Since the throats are circular in plan, 
the hinges are similar to spherical metallic bearings. The 
initial condition of the ‘*dome’”’ can therefore be roughly 
compared with a table with three legs resting on three 
spheres, free to move in every direction, and the fourth leg 
fixed to a spherical bearing. After prestessing, all columns 
were then fixed by sealing the bottom throats. 

The consulting engineers were C. J. Pell and Partners ; the 
main contractors W. H. Gaze and Sons, Ltd. in conjunction 

with Formcrete, Ltd. 
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Display of Civil Engineering 
Developments 


The annual conversazione of the Institution of Civil Engineers was held in the 
Institution building at Great George Street, Westminster, last week on Thursday, 
June 26. The conversazione included, as customarily, a display of models and 


other exhibits showing recent work carried out by members. 


From amongst the 


twenty-seven exhibits which were to be seen we have selected one or two for 
description here. 


HE art of the structural engineer was 

well represented at the display of models 
which was to be seen in the library of the 
Institution of Civil Engineers last week, 
when the annual conversazione was held. 
From amongst those models concerned 
primarily with structural engineering, two 
may be mentioned here. One of them repre- 
sented a project for a bridge across the River 
Tigris at Kut al Amara, Iraq, to carry the 
new Basra-Baghdad trunk road; it was 
exhibited by Sir Bruce White, Wolfe-Barry 
and Partners. 

The bridge is to have two balanced canti- 
levers with a central suspended span, con- 
structed in high-tensile steel. The main span 
will be 135m, of which 56m will be covered 
by the suspended span and 96m by each 
anchor span. Anchor and cantilever spans 
are to be of single box form and the suspended 
span will have separate lower flanges and 
will be torsion free. The bridge will carry 
a single 8m carriageway and two 3m rein- 
forced concrete footwalks, cantilevered from 
the main girders. The design live load is 
equivalent to British Standard HAI class 
loading. The main girders are to be 8m deep 
over the main piers and 3-26m deep at mid- 
span. The floor of the carriageway is to be 
of stiffened steel plate construction and will 
also act as the flange of the top main girder. 
The carriageway and footwalks are to be 
surfaced with rolled gravel asphalt. Con- 
siderable economy has been achieved in the 
design, the weight of structural steel being 
6} metric tons per metre run. The main 
foundations are to consist of piers supported 
on groups of 4ft diameter piles planted in the 
alluvial deposits and carried down to an 
average depth of 90ft below bed level. 


COMPOSITE STEEL AND CONCRETE 
CONSTRUCTION 


A great deal of interest has been shown 
recently in correspondence published in this 
journal, in composite construction in struc- 
tural steel and reinforced concrete. It is 
therefore worth pointing out that a compre- 
hensive investigation into one form of such 
composite construction is being carried out 
at Imperial College, with assistance from the 
British Constructional Steelwork Association. 
This work was illustrated at the conversazione 
by an exhibit due to Professor S. R. Sparkes, 
and Messrs. Chapman and Cassell. 

In the design of a steel-framed building, 
it was pointed out, the cladding and floor 
slabs are not normally considered as con- 
tributing to the strength of the frame, but 
if the effect of cladding is taken into account 
economies in steel can result. The investiga- 
tion in progress includes full-scale experi- 
ments on buildings, laboratory tests on full- 
scale components, and small model experi- 
ments. About a hundred vibrating wire 
strain gauges, and some other instruments, 
have been installed in the new mechanical 
engineering building, which is at present 
under construction at Imperial College. The 


building is of unusual design, having castel- 
lated beams acting compositely with the 
concrete floor slab; composite action is 
ensured by studs which are welded to the 
top flanges of the beams. It is intended to 
measure strains due to erection, due to the 
dead weight of the structure, and due to 
superimposed loading during erection and 
during the life of the building. Some of the 
strain gauge installations, the arrangements 
for applying live load to floor slabs, and the 
relative weights of steel needed to carry a 
certain loading with different forms of com- 
posite construction, were explained. 


ROAD CONSTRUCTION AND A PARKING 
GARAGE IN LONDON 


Models of two constructional schemes for 
road junctions in London were exhibited by 
the Ministry of Transport and Civil Aviation. 
In principle, they both involved grouping 
existing minor roads into a roundabout 
junction, taking the main route across the 
roundabout at a different level, and giving 
access to this main route by slip roads. 

At the Chiswick flyover, now being built 
to link the Cromwell Road extension with 
the Great West Road and carry it over the 
North Circular Road, the flyover road will 
be about half-a-mile in length and will have 
dual two-lane carriageways. Slip roads will 
join the flyover to a 400ft diameter round- 
about underneath. The flyover bridges will 
incorporate prestressed precast concrete 
beams and will have an in-situ concrete deck. 
Other sections of the flyover where it is not 
spanning public roads will be formed on 
embankments retained by concrete walls 
with brick facing. The area in which the 
flyover is being constructed is densely built 
up, but the demolition of buildings has been 
kept to a minimum, it is claimed, consistent 
with engineering requirements. The new 
works, which are estimated to cost over 
£800,000, have been designed by the 
Ministry’s consulting engineer, Mr. Harry 
Brompton, M.I.C.E. 

The proposed “ Ace of Spades ” underpass 
at the junction of the Kingston By-pass (on 
the London-Portsmouth Trunk Road A.3) 
and the Surbiton-Leatherhead Road A.243 
will allow through traffic on the Kingston 
By-pass to flow under the junction. There 
will be four one-way slip roads for turning 
traffic, and special facilities for pedestrians 
to cross the underpass. In addition to the 
underpass, it is now proposed as part of the 
same improvement to build dual carriage- 
ways to join with the existing short length of 
dual carriageways at Woodstock Lane about 
1000 yards on the Esher side of the junction. 
The complete scheme, which will cost about 
£500,000, has been designed by Mr. D. S. 
Samuel, M.I.C.E., the Surrey county engineer. 
Work is already in progress on alterations to 
services affected by the scheme. 

The multi-storey ramped garage now under 
construction for Selfridges, Ltd., is a rein- 
forced concrete structure with a basement 
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for the reception and despatch of store 
merchandise, a ground floor selling area, and 
seven parking floors above. Parking floors 
are connected by | : 10 ramps taking two- 
way traffic, and there are passenger lifts to 
all floors. The garage, which has a capacity 
for 1000 cars, will be the largest of its kind 
in London. 

The main store, which is steel-framed, has 
been extended over to meet the garage 
structure. The ground floor extension runs 
right through the garage structure, allowing 
customers to reach their cars by lift from the 
store itself. Ramps in tunnel connect the 
basement with the streets and freight lift 
service to the main store allows all reception 
and despatch of merchandise to be handled 
under cover. The structure is founded on 
some 1800 in-situ piles, driven into London 
blue clay. Design loading on the piles is 
60 tons and maximum column loading is 
1600 tons. The work was started in January, 
1957, and is due for completion in May, 
1959. The consulting engineers are Messrs. 
John Liversedge and Associates and the . 
main contractor is Gee, Walker and Slater, 
Ltd. 


NON-LINEAR SUSPENSION PROBLEMS 


A recent study of the problem of low- 
frequency vibration isolation carried out at 
the engineering laboratory of the University 
of Cambridge has shown that in certain 
applications non-linear spring systems are 
preferable to the customary linear springs. 
This study was one of several researches 
exhibited by Professor J. F. Baker. In 
modern aircraft low-frequency isolation 
demands spring systems which ensure a 
natural frequency of the suspended equip- 
ment which is of the order of 1-2 c/s. Such 
low natural frequencies can be produced only 
with very soft springs which, if linear, exert 
hardly any locating function under steady 
state accelerations of the aircraft frame or 
under shock excitation, suchas during landing 
conditions. This difficulty can be overcome 
by the application of non-linear isolators 
which have a soft spring characteristic only 
in the vicinity of the “‘ working point,” that 
is, after having taken up the static weight of 
the supported a but which become 
progressively stiff when deflected therefrom. 

The application of non-linear vibrations 
isolators may give rise to instability pheno- 
mena, a problem illustrated by the first 
exhibit which represented a symmetrical 
mass suspended on four non-linear springs. 
The system showed that under certain con- 
ditions the vertical parallel motion of the 
mass may become coupled to a rocking 
motion in the vertical plane or a similar 
motion in the horizontal plane. These 
coupling effects are irreversible. 

It has been found convenient to investigate 
these coupling phenomena with the aid of a 
mechanical analogue known as the “ Pen- 
Tor Analogue I,” which was also demon- 
strated. It consisted of an ordinary pendulum — 
which incorporates, at its lower end, a tor- 
sional system. The motion of the pendulum 
represented the parallel vertical motion of the 
mass of the first exhibit, and the motion of 
the rotor corresponded to one of the rocking 
motions of that system. The analogue 
demonstrated that under certain conditions 
the vertical motion may become coupled to 
one of the rocking motions and that this 
coupling is non-symmetrical. 

The theory of non-linear systems with two 
degrees of freedom is also being studied and 
a model representing such a system was 
exhibited. Theoretical analysis has shown 
that in the non-linear case the “ normal 
modes’ of vibration of the system may 
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become coupled. The nature of this coupling 
depends on the system characteristics. 


JACKING A MINE WINDER TOWER 

Advances in mining techniques at the 
National Coal Board’s collieries were shown 
on three models of recent friction winder 
towers, which were exhibited by Mr. C. A. C. 
Davies, chief civil engineer of the National 
Coal Board. One of these towers, Wool- 
stanton No. 3 tower, in North Staffordshire, 
is built rather close to old mine workings, 
and it has been designed with a structural 
jacking system which will be used to bring 
the tower back to verticality if subsidence 
occurs. Construction of this tower is now 
well advanced. 

The tower is carried on four reinforced 
concrete columns which terminate in cylin- 
drical feet at the jacking level. The jacking 
assembly in each of the four cylinders will 
lift a weight of 2000 tons. The cylinder is 
14ft 6in in diameter, and at the centre there 
is a key, 8ft 6in in diameter and 12in long, in 
the upper part, which fits in a corresponding 
recess in the lower part, thus “ locating ”’ the 
column. In the annular space around the 
key six 24in “* Freyssi”’ flat jacks are placed, 
alternately with six steel wedge assemblies. 
These assemblies each comprise steel plates 
attached to the upper and lower sections of 
the cylinder, with fixed and movable wedge 
elements, the latter being constrained by side 
cheeks. The friction of the wedges is to take 
up the movement imparted by the flat jacks, 
so that reliance is not placed on the hydraulic 
system to hold the column in position as 
jacking progresses. By driving in the wedge 
of each assembly to its full extent a lift of 
tin is obtained. By inserting one or two 
shims, each yin, a maximum lift of I4in 
can be obtained. The design figure taken 
for maximum settlement was lin, but there 
would appear in principle to be no insuper- 
able difficulty in applying this procedure for 
greater lifts. 

The jacking system has been designed by 
the engineering staff of the National Coal 
Board in conjunction with the consulting 
engineers for the tower, Messrs. C. H. 
Dobbie and Partners. 


ELectric DRUM WINDERS 

The three friction winder towers referred to 
above are examples of the National Coal 
Board’s recent multi-rope designs. Generally, 
four ropes are used. Rufford No. 3 tower, 
which has been in operation about 18 
months, is an installation of 3423 h.p., which 
can wind 450 tons of coal per hour from a 
depth of 3100ft. Kellingley Colliery No. 1 
tower is just starting operation ; it has two 
winders each of 1100 h.p., with a capacity of 
280 tons per hour from a depth of 2400ft. 
Kellingley is a new colliery, and the first 
duty of the winding engines is for shaft 
sinking. Woolstanton No. 3 tower, the jack- 
ing system for which we have just described, 
will have two winders, each of 3300 h.p. 
Two hundred tons of coal per hour will be 
wound from a maximum depth of 3900ft, 
with insets at several depths from 1850ft. 

With one or two small exceptions all the 
electric winding engines installed in this 
country prior to 1946 were of the drum 
type, the drums being either parallel conical 
or bi-cylindro-conical. Where permanent 
arrangements had to be made for winding 
from more than one seam a winder with two 
drums, one clutched and one free, was used 
to obviate “ shuttle” winding. The most 
serious disadvantage of the clutched drum 
winder is that a balance rope cannot be used 
and there is the heavy starting peak insepar- 
able from unbalanced winding which often 
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necessitates a larger motor than would 
otherwise be required. There is also an 
appreciable amount of time lost in adjusting 
the active rope length to suit the various 
levels, and the brake and clutch interlocks 
are rather complicated. 

The end of the last war saw the establish- 
ment of the Coal Control Commission in the 
Ruhr and this, together with the publication 
of the reports of the British Intelligence 
Objectives Sub-Committee, led to a closer 
study of Continental mining practice. Wind- 
ing was one of the subjects to which attention 
was particularly directed and there quickly 
developed a keen interest in friction winders 
which, although first developed by Koepe in 
1877 and almost universally adopted on the 
Continent, received scant attention in Britain 
apart from the small but interesting tower 
winder installed at Murton Colliery in 1922 
and several very small winders at other 
collieries in the Northern Coalfields. This 
newly-awakened interest in friction winders 
coincided with the nationalisation of the 
mines and major reorganisation of the col- 
lieries ; electrification of the winding equip- 
ment was in the forefront of most of the 
reorganisation schemes. Many of these 
schemes involved working the lower seams 
and in order to obtain an economic output, 
payloads of 12 to 15 tons were envisaged. 


The conditions demanded winding ropes of 


larger diameter and greater length than had 
hitherto been necessary and these, in turn, 
called for winding drums of increased size. 
In many cases it was found that even if the 
drum diameter were increased to 20ft the 
whole of the rope could not be accommo- 
dated on the drum unless its width was 
increased to a value which would result in an 
unsatisfactory angle of fleet. Satisfactory 
coiling of the rope on the drum is only 
possible if the fleet angle does not exceed 
about 1 in 30, and in the case of a 3000ft 
shaft, where the load demanded a winding 
rope of 2}in diameter, these conditions 
could seldom be fulfilled without resorting to 
multi-layer coiling. Although multi-layer 
coiling is in use at some collieries in Britain 
and is widely used in South Africa, engineers 
in this country have always been reluctant to 
adopt it and it was generally felt that to 
employ it for very large locked coil ropes 
would be unsatisfactory. These several 
problems prompted closer investigation into 
the suitability of the friction winder for 
meeting the changed conditions. 

Single-rope friction winders, which may be 
either ground-or tower-mounted, have a 
narrow driving pulley which has only a 
fraction of the weight and inertia of the 
equivalent parallel drum. The power con- 
sumption per trip for a given set of condi- 
tions will therefore be less. The drive is 
effected by the friction between the rope and 
the tread of the friction pulley and the latter 
is therefore lined with a material having a 
high coefficient of friction in order that there 
shall be no rope slip. A balance rope is 
essential and either one large rope or two 
small ropes may be used for this purpose. 
A large round rope possesses a considerable 
amount of twist and, even when connected 
to the conveyance by a swivel, may produce 
sufficient torque to displace the conveyance 
in mid-shaft if rope guides are used. The 
most important single factor governing the 
payload which can be lifted from the deeper 
seams is the maximum size of winding rope 
which can be constructed to work satis- 
factorily and have an economic life. It 
would appear that a locked coil rope of 
about 2}in diameter is the largest that will 
fulfil these conditions and it became necessary 
to consider other alternatives. It will be 





July 4, 1958 


clear, therefore, from what has been said 
above that the single-rope friction winder 
still has the disadvantage of using a very 
large rope and unless a cage and counter- 
weight system is adopted, for which an even 
larger rope is required, it does not get away 
from the disadvantages of the clutched drum. 

For these reasons the question of using 
multi-ropes, as in normal lift practice, was 
carefully studied by British engineers and 
finally adopted where economically justified. 

Where winding has to be carried out from 
several levels the cage and counterweight 
system possesses many advantages and pro- 
vides a great measure of flexibility. The 
winding cycle to a given level requires two trips 
and two decking intervals so that the payload 
must be doubled for a given output, and this 
calls for a correspondingly large cage or skip, 
the use of which is made possible only by the 
introduction of multi-ropes. Despite the 
necessity for doubling the payload, the net 
out-of-balance load can be maintained at a 
figure corresponding to that in a double cage 
system by choosing a suitable counterweight, 
which is usually made equal to the weight of 
the conveyance plus half the payload. 


The Rajasthan Canal 


Work on the Rajasthan Canal, claimed 
to be the longest in the world, began on March 28, 
when Mr. Pant, the Home Minister, inaugurated 
the construction of India’s most ambitious 
irrigation project, designed to utilise the Bhakra- 
Nangal waters for irrigating over 2,600,000 
acres of Rajasthan desert, along the Indo- 
Pakistan border. The canal, about 425 miles 
long, is estimated to cost Rs.66 crores,* of which 
a third will be spent during the Second Plan 
period. The irrigated areas are expected to 
yield nearly 1,000,000 tons of additional food 
grains and cash crops valued at nearly Rs.30 
crores. The canal will take about twelve years 
to complete. The Rajasthan canal itself will 
consist of two parts. The head reach, or 
Rajasthan feeder (110 miles), will take off from 
the Harike barrage across the Sutlej, about 
2 miles below its confluence with the Beas, near 
Ferozepore in Punjab State. The lower reach 
or Rajasthan canal will be 315 miles long and 
will lie entirely within the territory of Rajasthan. 
The scheme will be executed jointly by the 
Rajasthan and the Punjab Governments. About 
Rs.30 to Rs.50 crores will be spent on the head- 
works, some of which have been already taken 
in hand and will be completed ahead of the canal 
proper. 

Details about the canal dimensions are not yet 
available, but it is stated that its maximum 
capacity will be about 18,000 cusecs. The 
Minister of Irrigation and Power told the Par- 
liament last August that at some additional cost 
some portions of the canal will be made navigable. 
The Rajasthan canal network will be linked with 
the Bhakra-Nangal system through storage dams 
on the Beas and the Ravi. All the water will be 
made available to the Rajasthan State and there 
will be no take-offs before the canal reaches the 
state boundary. 

The three rivers which will be more or less fully 
utilised, namely, Ravi, Beas and the Sutlej, 
are the eastern rivers of the Indus system of 
rivers, whose entire flow has been allocated by 
the World Bank (which acts as an intermediary 
in the Indo-Pakistan dispute over the use of these 
waters) to India, the flow of the three western 
rivers being allocated to Pakistan. India has 
accepted the Bank proposals, but its decision to 
go ahead with the construction of the Rajasthan 
canal was taken despite the Pakistani protests 
that the canal would deprive Pakistan of what she 
considers her share of the eastern rivers of the 
Indus system. India’s decision was largely 
influenced by the recent spate of famines through- 
out the country and the consequent drain on her 
valuable foreign exchange reserves. 

* Rs.1 crore = £750,000. 
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Chemical and Petroleum Exhibition 


No. Iil—{ Concluded from page 980, June 27) 


The Chemical and Petroleum Engineering Exhibition closed on Saturday, June 28. 

We conclude here our description of some of the exhibits which were repre- 

sentative of the plant and equipment, both large and small, designed and 
manufactured for the petroleum and chemical industries. 


HAYWARD TYLER AND CO., LTD. 


SELECTION of the pumps manufac- 

tured by Hayward Tyler and Co., Ltd., 
was shown. There were two chemical pumps, a 
sectioned vertical two-stage cargo pump, and 
another unit having a capacity of 690 gallons 
per minute at 390 deg. Fah. with a differential 
head of 120ft and driven by a 40 h.p. motor. 
A fire pump was also shown ; it is of single- 
Stage centrifugal design having a capacity of 
500 to 800 gallons per minute and a differential 
pressure range of 50 Ib to 150 lb per square 
inch at control. The impeller speed is 3600 
to 4000 r.p.m. and the drive shaft speed 
1500 to 2300 r.p.m. A Hayward Tyler- 
Byron Jackson turbine-driven horizontal 
I4in by 2in by 16in process pump was on the 
stand ; it is designed to handle hot or cold 
liquids with a low net positive suction head. 
The impellers have large eyes and passages 
giving low velocities and maximum freedom 
from cavitation. The drive for the pump is a 
Hayward Tyler-Terry back pressure steam 
turbine which is basically a single wheel, 
having a maximum speed of 4500 r.p.m., 
where jets direct steam into the wheel 
buckets. 


ROLLS-Royce, LTD. 


The various prime movers shown by the 
Oil Engine Division of Rolls-Royce, Ltd., 
Sentinel Works, Shrewsbury, not only illus- 
trated the range of engines available but 
emphasised the degree of rationalisation 
achieved in their production. This rationa- 
lised range includes normally aspirated, 
supercharged and turbo-charged vertical, 
horizontal or marine units having four, six 
or eight cylinders and covering horsepowers 
ranging from 60 to 600 b.h.p. The engines 
are of four stroke, direct injection compres- 
sion ignition design, having a bore of S}in 
and a stroke of 6in and a compression ratio 
when normally aspirated of 16 to 1 and 14 to | 
when supercharged or turbo-charged. On 
view was a mark C.8N.F.C. twin eight-cylinder 
power pack driving a torque converter 
through a 1-52 to 1 reduction gear. At 
1800 engine revolutions per minute the pack 
develops a maximum heavy duty rating of 
362 b.h.p., a maximum continuous rating of 
416 b.h.p. and has an intermittent rating 
of 465 b.h.p. Also on view was the mark 
C.6N.F.R. unit, developing 124 b.h.p. at 
1550 r.p.m., which is the power unit 
of the International Harvester B.T.D.20 
crawler tractor. 


Davey, PAXMAN AND CO., LTD., AND THE 
Or WELL ENGINEERING COMPANY, LTD. 


These firms, besides showing individual 
products, used the combined stand to display 
a full-size “‘ Oweco ” drilling rig powered by 
three Paxman 400 “ Drilpack” engines. 
The drilling rig supplied by the Oil Well 
Engineering Company, Ltd., Cheadle Heath, 
Stockport, Cheshire, includes a “ G.700” 
slush pump having cylinders of 8in bore by 
14in stroke, a maximum discharge pressure of 
1265 Ib per square inch and an output of 
805 gallons per minute at seventy strokes per 
minute. The ‘ 80B” consolidated rig is 
rated at 800 h.p. and designed for medium 


depth drilling, its major applications being 
in the 6500ft to 10,000ft depth range. It has 
a hoisting drum of 25in diameter by 49in 
long, able to handle 90ft stands of drill pipe 
without spooling more than three layers of 
line, and a coving reel drum of 14in diameter 
by 43in long with capacity for 10,000ft of 
gin wire. The power units for the rig, 
built by Davey, Paxman and Co., Ltd., 
Colchester, are three packaged mark 12 
R.P.H. engines, each developing 400 h.p. at 
1200 r.p.m. and having a bore and stroke of 
7in by 7in. 


ELLIOTT BROTHERS (LONDON), LTD., AND 
FISHER GOVERNOR COMPANY, LTD. 


A wide range of equipment for the instru- 
mentation and automatic control of processes 
was shown on the stand of the Elliott- 
Automation Group. The display included 
the Fisher “‘ Wizard 2” pressure controller 
which is a development of the original 
pressure pilot and has been introduced to 
include additional items to improve the 
degree of accuracy with which fluid pressures 
can be controlled. The unit is essentially a 
pneumatic pilot which is used, in conjunction 
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is attained by changing the orifice area ratio, 
The unit is self-acting and fuel oils having 
viscosities up to 4000 seconds Redwood 
No. 1, at pumping temperatures, can be 
handled. 


Q.V.F., Lrp. 


At each corner of the stand of Q.V.F., 
Ltd., was placed a reaction unit suitable for 
attachment to glass-lined vessels. One of 
them was a simple, straight distillation unit 
for either atmospheric or vacuum distillation 
and the assembly can condense 800 Ib per 
hour of N-butanol. The second unit was a 
general purpose overhead arrangement for 
carrying out reactions under reflux followed 
by straight distillation, such as solvent 
removal andcan handle 800 Ib per hour of a 
liquid boiling at 175 deg. Fah. with latent 
heat of 170 B.Th.U. per pound. There was 
also an exhibit developed for process con- 
ditions which give rise to high boil-up rates 
or to high content of incondensable gases and 
is suitable for use where reactions are exother- 
mic and there is a possibility of sudden and 
uncontrollable condensing loads on the 
heat exchangers. This assembly can 
reflux or distil 350 Ib per hour of water. 
The other unit was a simple equipment 
for carrying out reaction under reflux 
followed by straight distillation. Three 
examples of vibro-mixers were on view, 
the equipment consisting of a vibration 
generator operating on alternating current, 
which vibrates the shaft, to the base of which 
a circular perforated plate is attached. By 
means of a two-way switch, the length of the 
vertical stroke of the shaft can be altered to 
give either increased or decreased mixing 





Fuel oil blending unit 


with a diaphragm control valve, to convert 
deviation in control pressure in any fluid into 
an air pressure capable of repositioning the 
control valve to restore the fluid pressure to 
the desired value. A bourdor tube suitable 
for pressures from 10,000 Ib down to 5 Ib per 
square inch forms the measuring element, 
and by a flapper and nozzle arrangement 
controlling a variable orifice, to which com- 
pressed air is supplied, an air pressure is 
developed which is proportional to the change 
in controlled pressure. The air pressure is 
amplified by relay which provides diaphragm 
loading air capacity with linearity of output. 

The blending unit, as illustrated, has been 
developed for in-line blending of intermediate 
grades of fuel oil. It operates on a volu- 
metric proportioning device by maintaining 
the same differential pressure across two 
orifices so that variation in volumetric ratio 


action. In the centre of the stand was a con- 
densing tower 18in in diameter by 30ft in 
height which can be used for any acid and 
which incorporates divisions formed by glass 
bars capable of taking a load of 600 Ib. 


BAKER PERKINS, LTD. 


A variety of mixing machines, extruders 
and ancillary machinery for the plastics and 
rubber industries were exhibited by Baker 
Perkins, Ltd., Westwood Works, Peter- 
borough. For the rubber industry there was on 
view a heavy duty rubber mixer/masticator 
which has a capacity of 54 gallons and is 
powered by a 200 h.p. Laurence Scott electric 
motor. The drive is through David Brown 
gears to the front blade which is geared to 
the rear blade, the speeds of the blades 
being, respectively, 36-6 r.p.m. and 24-8 
r.p.m. Cast mild steel is used for the three 
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wing blades which are cored to allow for 
water cooling. Air at 100 lb per square inch 
enables the ram to exert a pressure of 4 tons, 
while water at a similar pressure is used for 
hydraulic equipment for tilting the mixing 
chamber to discharge the mix. 

Another example of the company’s pro- 
ducts is a “Flowmaster Reactor” which is a 
continuous heat exchanger mixer for the 
blending of pumpable mediums and designed 
so that heat can be transferred to or from the 
material being processed. The unit consists 
of fixed heat transfer plates, through which 
the heat transfer fluid can be circulated, 
separated by beaters having four arms 
mounted on a common shaft. The material 
flows through holes in the stator heat transfer 
plates and beater sections to give intensive 
mixing and in addition the turbulence creates 
a thin film which gives high heat transfer 
coefficients. The maximum working pressure 
is 350 Ib per square inch gauge and the 
operating temperature range 32 deg. to 
400 deg. Fah., while the heat transfer plate 
operating pressure is 100 Ib per square inch 
gauge steam. Three sizes of reactor are 
available, having plate diameters of 7in, | lin 
and 18in, and corresponding throughputs of 
20, 200 and 750 gallons per hour. 


MARSHALL SONS AND Co., LTD. 


In addition to a Fowler “ Challenger” 
diesel crawler tractor equipped with a Marshall 
side boom crane, a road roller and other 
forms of tractor, there was a ‘“‘ Monitor 30” 
Cleaver-Brooks fire-tube packaged boiler 
shown by Marshall Sons and Co., Ltd. 
Britannia Works, Gainsborough. The 
boiler has an evaporation rate of 1035 lb 
per hour and is one of a range having ratings 
from 500\lb to 2000Ib per hour. It is 
designed to burn light gas oil and is a four 
pass horizontal fire-tube boiler, with 5 
square feet of heating surface per rated boiler 





“* Monitor 30 ”’ fire-tube packaged boiler 


horsepower, mounted on a steel frame with 
integral forced draught blower and burner 
controls. The shell is constructed for 150 Ib 
per square inch and the hinged front and 
rear heads are completely sealed with heavy 
duty cap screws. Rear refractory and insula- 
tion are contained in the rear head and the 
boiler is insulated with a glass fibre blanket. 
Oil burners of the pressure atomising multi- 
nozzle pattern with automatic two-stage 
ignition are fitted and operated on the on-off 
principle. 
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Air Pumps, LtTp. 


Air Pumps, Ltd., Bushey Road, London, 
S.W.20, included among its exhibits a 
stationary and a mobile compressor. The 
former was a model ARSM 525 unit consisting 
of a two-stage air cooled rotary sliding vane 
air compressor capable of delivering 525 
cubic feet per minute of free air at 100 lb per 
square inch gauge. A high torque squirrel 
cage, screen protected, 50c/s three-phase 
electric motor drives the compressor at 
1480 r.p.m. The air receivers have a capacity 
of 14 cubic feet and the heat generated dur- 
ing the compression cycle is transferred to 
the oil cooling medium so that the internal 
temperature is kept low. The oil is passed 
through an air cooler and the cooled 
compressor oil is pumped at high pressure 
to the bearings, so that the oil lubricates, 
cools and seals. All components are mounted 
on a rigidly welded frame. The mark 
ARMD 625 mobile unit is fitted with a 
similar compressor which is driven by a 
Dorman 6L.C.T. diesel engine, and at a 
governed r.p.m. of 1700 delivers 600 cubic 
feet per minute of free air at 1001b per 
square inch gauge. The mobile unit is fitted 
with a mechanical control which shuts 
down the set should the engine overheat, 
and both compressors have mechanical shut 
down devices providing for high compressor 
oil/air temperature or low compressor air 
delivery pressure. 


F. W. BERK AND Co., LTD. 


The industrial dryer division of F. W. 
Berk and Co., Ltd., Berk House, Portman 
Square, London, W.1, showed a ring dryer 
which is a pneumatic dryer in which the 
product is held air- 
borne in a_ closed 
circuit and the resid- 
ence time, drying | 
temperature and par- 


ticle size can be con- 
trolled. In the ring 
jet spray dryers, of 
which 12in and 4in 
diameter disc sizes 
; were shown, the spray 
is produced by a combination. of centrifugal 
force and blast, and the unit consists of an 
electric motor built integral with a disc; the 
hollow shaft of the motor houses a feed 
tube and the assembly is mounted within a 
casing to which air is supplied under pressure. 
The disc speed is 3000 r.p.m. so that only 
standard ball bearings are required. The 
liquid to be dried is fed through the inner 
tube and the disc runs inside an air nozzle 
arranged so that the outlet is the space sur- 
rounding the periphery of the disc. Thus 
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the liquid film from the rim of the disc is 
entrained by a ring jet of air and torn into 
droplets. The unit is arranged to project the 
spray downward into the drying chamber 
and the drying air flows downward in the 
centre and then upward over the surface 
of the cylindrical wall to be exhausted by 
cyclones which collect the dried product. 
Another exhibit was a fluid bed dryer which 
was shown as a pilot plant and is used for 
materials requiring long residence time as 
compared with that in a ring dryer. The 
material is fed from above into the bed which 
is kept in a “ boiling’ motion by hot air 
which is pushed upwards through the 
porous base of the bed. In its fluidised state 
the product to be dried finds its own level 
and flows from the bed over a weir in a 
central collector. Any airborne material is 
collected by cyclone and the air finally 
discharged. 


WORTHINGTON-SIMPSON, LTD. 


Chemical petroleum and power pumps 
representative of those manufactured by the 
company were on view on the stand of 
Worthington-Simpson, Ltd., Lowfield Works, 
Newark-on-Trent. There were two examples 
of vortex pumps, a single-stage and a two- 
Stage, the former being rated at 15 gallons 
per minute against a head of 120 Ib per square 
inch, inclusive of suction lift when driven 
at 2900 r.p.m. by an electric motor. The 
two-stage unit delivers against a head of 
600ft. These are self-priming high head low 
capacity pumps and the exceptional power 
has been attained by adopting modern prin- 
ciples of regeneration . This involves the use 
of a multi-vaned turbine pattern impeller 





*“OCR 200" two-stage oil-cooled rotary air compressor 


which engages and re-engages the liquid being 
pumped to create a vortex flow in the peri- 
pheral channel of the pump casing and 
convert a velocity head into a pressure head. 
The power pump shown has a bore and 
stroke of 4in by 6in and is a double-acting 
unit suitable for handling viscous liquids 
and is rated to deliver 74 gallons per minute 
at a maximum pressure of 250 Ib per square 
inch. Additional to the pumps was a mark 
“OCR 200” two-stage oil cooled rotary air 
compressor (illustrated herewith), which has 
a displacement of 200 cubic feet per minute, 
a delivery pressure of 1201b per square 
inch gauge and is driven by a 50 h.p. elec- 
tric motor at 1450 r.p.m. Oil is used as 
a cooling medium, for lubrication and to 
form an effective seal against air leakage, 
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the oil being cooled in a water cooled heat 
exchanger. The oil, acting as an internal 
coolant, results in the final air temperature 
being below 200 deg. Fah. 


STOCKDALE ENGINEERING, LTD. 


The agitator drive shown by Stockdale 
Engineering, Ltd., London Road South, 
Poynton, Cheshire, was designed to cover 
the majority of top entering agitators. 
Four sizes of spiral bevel gearbox drive are in 
production, of which No. 3 was on view. 
Power is provided by an electric motor which 
drives through a flexible coupling the primary 
drive passing through the box the first 
reduction gearing, which is on the opposite 
side to the electric motor. First reduction 
consists of helical spur gears and the second 
shaft enters the box to drive the vertical 
agitator shaft through a spiral bevel and a 
crown wheel pinion. Removal of a cover 
plate permits the first reduction gearing to 
be replaced should a change of speed be 
required. An oversize output shaft is fitted 
and the bearings are widely spaced so as to 
take up the thrust and journal loads set up 
by long unsupported overhung shafts. A 
continuous pipeline mixer, the “ Nettco 
Flomix,” which the company manufactures 
under licence, was demonstrated. It is 
designed to be installed in a pipeline to mix 
liquids flowing through the line and achieves 
the mixing effect by dividing, reversing and 
combining the entering flow coupled with 
mechanical agitation. The liquids to be 
mixed first come in contact with a raked 
blade turbine agitator and are then forced 
through orifices into a second chamber 
where the fluid is again agitated by a pro- 
peller. Finally, the flow is reversed by the 
baffling of the outlet passage before leaving 
the mixer to continue along the pipeline. 
Also on the stand was a rotary vacuum 
filter, of pilot plant size, with string discharge 
and a horizontal rotary vacuum filter with 
discharge scroll. 


F. Perkins, LTp. 


Perkins diesel engines provided the power 
unit for several items of equipment at the 
exhibition, and on the company’s own stand 
was a full range of industrial engines manu- 
factured at Peterborough. There were models 
of “L,” “P” and “R” engines and also 
examples of the latest engine, the | -6-litre, 
“Four 99” unit. .This engine has a bore 
and stroke of 3in and 3-5in respectively, 
a swept volume of 1-621 litres, and a 
compression ratio of 20 to |. It has a 
twelve-hour rating of 32 b.h.p., an inter- 
mittent rating of 35 b.h.p. at 3000 r.p.m., and 
is a suitable power unit for many items of 
small industrial equipment. A rotary fuel 
pump is fitted and the engine has a new com- 
bustion system in which the upper part of 
the combustion chamber is hemispherical 
in shape and is machined into the cylinder 
head, while the lower part is formed by an 
inserted machined plug which contains the 
oval port connecting chamber to a cylinder. 
Fuel is injected by a pintle nozzle. During 
the compression stroke cylinder air passes 
vertically through the oval port to produce 
a swirl in the chamber and to move trans- 
versely across the nozzle. At the point of 
combustion the final part of the air is trans- 
ferred violently from the head, through 
passages of special shape machined in the 
head and chamber insert, horizontally into 
the combustion chamber to set up consider- 
able turbulence in the mixture of fuel and 
air already present and so promote complete 
combustion and utilise the maximum quantity 
of air. 
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WELLINGTON TUBE WorKS, LTD. 


Emphasis on the stand of Wellington 
Tube Works, Ltd., Great Bridge, Tipton was 
placed on the company’s air cooled heat 
exchangers and a four fin unit was on view. 
Although air has been used as an industrial 
coolant its use has been restricted generally 
to waterless sites, but scarcity of cooling 
water has resulted in a new economic 
appraisal of air cooling for static plant. The 
unit displayed is intended for service with a 
refinery or power plant and consists of rows 
of finned tubes arranged horizontally between 
headers to form standardised tube bundles. 
These rest on a welded tubular support 
structure which also carries the air plenum 
chambers, of which there are four, one for 
each fan. The bundles are made up of lin 
O.D. steel tubes, about 12 gauge in thickness, 
with aluminium fins 4in high mechanically 
bonded to the tube in a spiral. Fabricated 
from boiler plate, the headers are built to a 
pressure vessel code. The fans are driven 
through a right-angled gearbox from a 
horizontal motor and arranged for dual 
speed so as to give maximum economy of 
power when the ambient temperature is 
below the design summer temperature. The 
air is delivered vertically upwards into the 
plenum chamber which distributes the air 
uniformly. 


LINCOLN ELECTRIC COMPANY, LTD. 


The Lincoln Electric Company, Ltd., 
Welwyn Garden City, Hertfordshire, gave 
demonstrations of “Stove Pipe” welding 
technique using “* Fleetweld 5” and “* Shield- 
Arc 85” electrodes, and also of the ** Arcair” 
cutting and gouging process. The current 
for both demonstrations was supplied by a 
Lincoln SAE 300 motor generator. ‘Also 
demonstrated was the B.10 fully automatic 
submerged arc welding head mounted on a 
travelling beam carried on a column. The 
equipment consists of the head and controls, 
electrode reel and mounting, flux feeder and 
straight wire contact assembly for butt 
welding. As shown, the work was arranged 
for rotation, while the beam carrying the 
head could traverse and also be raised and 
lowered. The latest extension to the com- 
pany’s d.c. motor generators the Lincoln- 
weld CV 750 constant voltage generator was 
shown and demonstrated the submerged arc 
automatic welding of pressure vessels. It 
is rated 750A at 40V for 100 per cent 
duty cycle, the voltage variation being from 
18V to 42V. Another item was the ML2 
manual submerged arc welder and the 
ML2 control unit, for use with the welder, 
which enables full control of the welding 
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generator when the latter is situated away 
from the welding site. This equipment is of 
value when the work is in tanks since the 
operator need not return to the generator 
to correct settings. Our illustration shows 
an ML2 welder with remote control unit. 


BURTONWOOD ENGINEERING COMPANY, LTD. 

Machines for the plastics industry were 
exhibited by the Burtonwood Engineering 
Company, Ltd., Warrington. Included was 
a vertical 34in Burtonwood-Cumberland 
“Dicer,” for the production of cubed 
material from strip, and a Model O Burton- 





60mm thermoplastic extruder 


wood-Cumberland granulator, with an output 
of 1251b per hour, for the granulation of 
scrap plastic material. A third machine 
was the 60mm _ Burtonwood-Andouart 
extruder, illustrated herewith, which has a 
60mm diameter screw of high-tensile steel 
case hardened, ground and surface finished 
to. fine limits. It is bored for water cooling 
and has a 20 to | length diameter ratio and 
is of constant pitch diminishing depth pattern. 
The solid forged mild steel barrel is precision 
bored and honed and the main barrel is 
provided with a hardened and ground liner 
honed to mirror finish. The barrel is 
arranged in four heating zones and 





‘“*ML2” semi-automatic welder with remote control unit 
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machined to take hairpin pattern electrical 
heaters and deep-seated pockets for thermo- 
couples. The hopper section is cored for 
water cooling and the internally polished feed 
opening is tangential and rectangular in 
form. A steep angle taper roller race takes 
the screw thrust and the double reduction 
gear consists of a double helical gear wheel 
and pinion and also a spur gear wheel and 
pinion. All gears and bearings are flood 
lubricated. 


BABCOCK AND WILCOX, LTD. 


Exhibits on the stand of Babcock and 
Wilcox, Ltd., Babcock House, Euston Road, 
London, N.W.1, demonstrated the facilities 
at the Renfrew and Oldbury works for the 
fabrication and fusion welding of pressure 
vessels. Models illustrated the company’s 
oil-fired boiler plant such as the “FH” 
integral furnace and “ Steambloc”’ boilers, 
while a display showed the principle of opera- 
tion of the “CO” boiler. This has been 
developed to utilise efficiently, for steam 
raising, both the sensible and combustible 
heat content of the exhaust gases from an oil 
refinery catalytic cracking unit. The “CO” 
gas ports are supplemented by oil and refinery 
gas burners for starting up and auxiliary 
firing, and should the catalytic be shut down 
the boiler can be operated at full capacity 
on supplementary fuels. 


SIGMUND Pumps, LTpD. 


Several examples of the many designs of 
pumps manufactured were on the stand of 
Sigmund Pumps, Ltd., Team Valley, Gates- 
head, 11. Particular emphasis was laid 
upon the rationalisation of the B-N units in 
which a range of mine pumps covering out- 
puts up to 250 gallons per minute and heads 
up to 350ft using only two sizes of support 
frames and bearing houses. A WA-NES 
vertical glandless pump specially designed 
for installations in wet sumps for handling 
acids was on view, rated to deliver 225 
gallons per minute against a head of 55ft. 
The hydraulic unit is submerged into the 
liquid to avoid priming difficulties. Also 
shown was a HO-NES5 high temperature 
process pump able to deliver 275 gallons per 
minute against a differential head of 280ft. 
It is a single-stage low-pressure unit having a 
high suction performance impeller and able 
to operate at temperatures up to 900 deg. 
Fah. 


ALLEY AND MACLELLAN 
(PoLMADIg), Ltp. 


A skid mounted Alley/Clark mark H.M.A. 
6 gas engine driven compressor was exhi- 
bited by Alley and MacLellan (Polmadie), 
Ltd., Glasgow, S.2. The power unit consists 
of a six-cylinder engine of 84in bore by 8in 
stroke developing 265 b.h.p. at 600 r.p.m. 
and is directly connected to three double 
acting three-stage horizontal compressor 
cylinders. A typical application for such a 
unit, which is radiator cooled, is for gas lift 
service and it could handle about 1,500,000 
cubic feet of natural gas per day from an 
initial suction pressure of 100 lb per square 
inch gauge to a discharge pressure of 1200 Ib 
per square inch gauge. There was also an 
example of the Alley Series 56B range of 
horizontal balanced opposed piston com- 
pressors. This is a two-cycle single-stage 
unit having a capacity of 1000 cubic feet 
per minute at 100 Ib per square inch gauge. 
The stroke.is 64in and the I.p. cylinder has 
a diameter of 17}in, the diameter of the h.p. 
cylinder being 10jin. Power is provided 
by a flange mounted slip-ring induction 
motor of 200 b.h.p. at 750 r.p.m. 
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Torque-Converter Transporter 


WE were recently afforded the opportunity to 
observe the operation of the prototype 50-ton 
quarry wagon used by the Lime Division of 
Imperial Chemical Industries, Ltd., in a 
limestone quarry at Tunstead, near Buxton, 
Derbyshire. The tractor was built by E.R.F., 
Ltd., to LC.I. specifications and the semi-trailer 
was constructed by the Lime Division. This 
unusual vehicle has now completed a year’s 
service : it was illustrated and briefly described 
on page 768, May 17, 1957. 

It will be recalled that the vehicle is propelled 
by a 200 h.p. oil engine and twin disc torque 
converter of Rolls-Royce manufacture: the 
converter is a “CF” pattern (see page 249, 
March 9, 1956) with neither lock-up clutch nor 
dog-clutch, but the freewheel between turbine and 
impeller which allows the engine to be started 
by towing the vehicle has been omitted: this is 
because this vehicle, having great weight and 
rather low rolling resistance, would return con- 
siderable powers into the engine and converter, 
possibly resulting in failure of the freewheel. The 
“CO” converter has a freewheel adequate to 
provide engine and hydro-kinetic braking, and 
may eventually be incorporated (it was not in 
production in England when the vehicle was 
made): at present there is no engine braking 
available, which renders changes of ratio in the 
gearbox particularly easy, although they are 


but it is interesting to note that the trailing bogie 
is basically that of the Kirkstall unit used on the 
Thornycroft “‘ Mighty Antar.”” In order to 
allow wheels and axles common to the existing 
smaller vehicles to be retained, special casings 
were made at Buxton to couple these axles to the 
remaining elements of the “ Antar’’ bogie. 
Brakes are fitted to the front axle only, it being 
found that those on rear axles are prone to 
damage by reversing into fragments of rock. A 
trestle pivoted below the chassis swings down to 
support the trailer when uncoupled. 

From our description it will appear that the 
equipment is unusual in several respects. Large 
earthmoving plant usually has _ off-the-road 
capability whereas this tractor is modelled upon a 
conventional truck: a simple torque con- 
verter transmission is not expected to meet the 
performance and economy requirements of a 
normal wheeled vehicle : and no effort has been 
made to provide the maximum braking power. * 
These facts are explained by the employment of 
the vehicle. The length of each journey is short, 
four or five minutes being spent actually under 
way in each work cycle, and the quarry is pro- 
vided with concrete roads on which the vehicles 
run. This is found to be worth while because 
tyres are the largest item in the transport costs ; 
in addition the site is laid out so that there is a 
favourable gradient of | in 100 for vehicles pro- 





The 50-ton limestone carrier seen in the Tunstead quarry 


normally unnecessary. In anticipation of this 
modification an exhaust brake has been installed : 
as a safeguard against malfunctioning of the 
hydraulic governor the fuel shut-off control has 
been slaved to the exhaust brake, and therefore 
independent controls for wheel and engine brakes 
are fitted. The converter has provision for 
collecting leakage through the seals—it normally 
runs at a pressure in excess of 50 lb per square 
inch—and a bleed of | pint in twenty-four hours’ 
running is considered acceptable. 

A very short propeller shaft connects the 
converter to the gearbox, a David Brown assembly 
which has been built up with only direct drive, 
overdrive, one reduction (1-82) and reverse 
trains. The drive then passes to the pinions of the 
two Kirkstall hypoid axles and out to the final 
reductions in the hubs. Only about one-quarter 
of the trailer weight is taken by the driving 
wheels. 

The trailer is specialised, being built to 
charge the stone crusher at Tunstead. It 
has on the off side two outriggers from the 
chassis which run on to a rail beside the crusher : 
a hook located from the structure of the building 
then engages the bar visible in our illustration 
and lifts the near side of the body. As the load 
is tipped the weight is transferred, not to the 
off-side trailer wheels, but to the stationary rail. 

The structure of the trailer is conventional, 


ceeding loaded to the crusher. The torque 
converter justifies itself, despite an increased fuel 
consumption, by faster trips, less driver effort— 
normally the transmission remains in direct drive 
when running loaded and overdrive when empty 
—and by a valuable reduction in unscheduled 
maintenance caused by gearbox failures: the 
increased loading imposed on the gears by the 
converter is less harmful than the shocks that can 
be injected by a plate clutch. Particularly inter- 
esting, in view of the operator’s experience that 
tyres usually fail catastrophically rather than 
wear out, is the fact that the walking beam geo- 
metry and the use of adequately large tyres— 
on the trailer—have allowed the vehicle to com- 
plete a year’s work on its original tyres and with 
only three punctures. Metallic tyres are used, 
and Michelin “ X *’ will be used as replacements 
in view of the freedom from damage to the inner 
tube by strands of wire that has been experienced 
with this make. 

The quarry allows ample room for manceuvre, 
so that the long wheelbase of the tractor is no 
disadvantage ; the equipment is usually reversed 
up to the loading excavator in almost a straight 
line. The technique of emptying is not without 
interest: the crusher house is so arranged that 
when the tipping hook is opposite the bar on the 
body, the driver’s window is opposite the hook 
controls. 
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Continuous Mining Machine 


FOLLOWING a visit to the United States by 
representatives of the National Coal Board a 
Goodman continuous mining machine has been 
built for use in this country by the Distington 
Engineering Company, Ltd., Workington, the 
licensees for the Goodman Manufacturing Com- 
pany, which has a number of the machines in 
service in America. The British-built machine 
has concluded a series of trials at the N.C.B. 
Central Engineering Establishment, and is 
shortly to be placed in service at the Pentre- 





machine the coal is discharged by the conveyor 
at a height which is adjustable from 3ft to 6ft 
above floor level. The crawler tracks are 
independently driven and the drive is of sufficient 
power for the machine to work up gradients of 
1 in 4, 

When the machine is in operation most of the 
coal face is cut and broken by the two contra- 
rotating assemblies, each of which is equipped 
with a double core barrel, two short arms, and 
two long hinged arms which lock in the extended 
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Front end of continuous mining machine with a cutting area 7ft 6in high by 13ft 6in wide 


clwydau Colliery in the South Western Division 
of the Board. 

The general construction of the machine, which 
weighs some 32 tons, can be seen in the accom- 
panying illustrations. With it a set profile 
7ft 6in high and 13ft 6in wide is cut in the coal 
face by two large rotating cutter arms working 
in conjunction with a trimming cutter chain 
round the sides of the head. The machine is 
carried on crawler tracks which drive it into the 
working face as cutting proceeds. The displaced 
coal falls in front of the head and is gathered into 
a central opening from which it is carried back 
by a scraper chain conveyor. At the rear of the 


positions. The tungsten carbide tipped cutting 
picks mounted on the arms cut two or three con- 
centric kerfs in the face, and a further two kerfs 
are cut by picks on the core barrel. The shorter 
arms of the rotor are wedge-shaped, so that the 
cores between the Kerfs are broken out as the 
machine advances, while each of the longer arms 
is equipped with a deflector plate. In conjunc- 
tion with the forward movement of the machine, 
this cutter arrangement has the effect of directing 
the cut coal towards the central conveyor, on 
which it is carried back for discharge on to the 
main conveyor system of the mine. The dis- 
charge conveyer can be swung 40 deg. from 





Rear end of continuous mining machine, showing delivery conveyor slewed to one side in the raised position 
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centre line in either direction, and elevated up to 
3ft above a minimum discharge height of 3ft. 

The periphery of the cutting pattern is com- 
pleted by the cutting chain which forms a kerf 
joining the concentric kerfs cut by the rotors. 
Cut-out sprockets on the corners of the chain 
result in a profile which is straight and wide 
across both top and bottom, and simplifies 
manceuvring of the machine and the setting of 
roof supports in its track. Wedge-shaped cutter 
bars at the top and bottom of the chain serve to 
break off that section of the face which is not 
reached by the rotating arms or the cutting chain. 

The cutting head assembly with its 150 h.p. 
driving motor is supported on the main chassis 
of the machine through four hydraulic jacks by 
which adjustments can be made to enable the 
machine to follow irregularities in a seam. Two 
of these jacks give a lateral movement of the 
head of 5 deg. on either side, while the other 
two make it possible to tilt the cutting assembly 
up to 4 deg. forwards or backwards from the 
vertical. The independently driven crawler 
tracks enable the machine to be turned within a 
radius of 15ft to 20ft on the inside of the turn, 
without backing up. For tramming purposes 
the top and bottom cutting chain sprockets and 
cutter bars can be retracted and the long hinged 
arms of the rotors folded inwards. 

The hydraulic system is fed by three pumps 
driven by a 37-5 h.p. motor. One pump sup- 
plies fluid for the hydraulic traction motors of 
the crawler drive ; one supplies power for the 
conveyor drive ; and the third pump serves the . 
fifteen hydraulic cylinders operating the retraction 
mechanism, head tilting gear, and conveyor 
swinging and elevating gear. When high-speed 
tramming of the machine is required the output 
of the pump serving the conveyor drive cari be 
used to supplement that of the track drive. 

It is stated that the machine produces a good 
proportion of lump coal. Its cutting speed can 
be varied between 10in and | Sin per minute when 
an output of from 3 tons to 5 tons per minute 
could be expected. The cutting speed naturally 
depends upon the nature of the coal being 
worked and the output per shift is controlled by 
the equipment available to remove the coal. 


Bench-Mounted Positioners for 
Welding 


Two new bench-mounted welding positioners 
for 1 cwt and 24 cwt maximum loads respectively 
have been introduced by Courtburn Positioners, 
Ltd., Kempston Hardwick, Bedford. The 
smaller machine shown in our illustration accom- 
modates components weighing I cwt at 6in 





Bench-mounted welding positioner with 18in table 


centre of gravity and 6in eccentricity. It has an 
18in diameter top plate rotated at steplessly 
variable speeds from 0-25 to 2-25 r.p.m. by an 
electric motor driving through a mechanical 
variable-speed gearbox. The top plate can be 
rotated through 360 deg. by a handwheel on the 
side of the machine, and with the combination of 
full circle rotation and tilting motions a down- 
hand welding position can be used for all work. 

The larger machine accommodates 24 cwt at 
6in centre of gravity and 6in eccentricity on its 
24in diameter top plate, and is similar in design 
to the smaller model. 
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London Helicopter Station 


Tue Minister of Housing and Local Govern- 
ment has approved the construction by Westland 
Aircraft, Ltd., of a helicopter landing station on 
the Thames at Battersea for a period of seven 
years, but has refused an application by Rotor- 
ports, Ltd., to build a heliport on the river 
between Lambeth and Vauxhall bridges. Public 
local inquiries into the applications were held 
during May. 

The Westland proposal was for a T-shaped 
landing platform, on piles extending out over the 
foreshore of the river for approximately 100ft, for 
use during the next seven years. It will be 
designed to take an impact landing load of 15 
tons—the requirement for the Westland “* West- 
minster "’ forty-seater helicopter. There will be 
parking on land for at least five helicopters of 
the largest design now in use, or three * West- 
minster ’’ machines, and for about twenty-two 
cars, and also buildings for flying control and 
passenger facilities. 

The heliport wiii be available for use by all 
helicopter operators ; it is estimated that during 
1959 the average number of landings and 
passengers per week will be about twenty and 
100-125 respectively, although these figures may 
be more than doubled during the Farnborough 
air show. It is expected that only medium-light 
helicopters carrying four or eight passengers will 
use the heliport in 1959 and 1960, and even after 
1960 it is unlikely that medium-heavy or heavy 
helicopters will use it, except for operational 
research without passengers. 

In his letter to Westland Aircraft, Ltd., giving 
permission. in outline for the development, the 
Minister agrees with the inspector’s conclusions 
that although the site—at the Belmont Works, 
York Road, Battersea—is unsuitable as London’s 
main heliport, it is well suited for experiment and 
development with limited services for a limited 
period, and that aircraft and vehicle parking 
facilities to be provided are adequate. Bridges 
over the river are distant about 1000ft down- 
stream and 2500ft upstream. He also agrees 
that while the noise of helicopters must cause 
some nuisance, it would be difficult to find a 
built-up area where noise was less likely to affect 
amenity. 

Construction will begin next month, at an 
estimated cost of £62,000, and it is anticipated 
that the station will be in use before 1959. 

Rotorports’ proposal was to construct a plat- 
form about 100ft square mounted on three 
standard Thames lighters and moored to the 
river bed about 100ft from the Albert Embank- 
ment wall opposite the Tate Gallery. The plat- 
form was designed for a landing load of 6 tons— 
sufficient for helicopters seating ten to twelve 
passengers and would be large enough to take 
two small helicopters, carrying three passengers 
each, simultaneously. It could be extended and 
strengthened to take helicopters larger than ten 
to tweive seaters. It was intended eventually 
to provide a gangway between the Embankment 
and the pontoon, but communication would be 
by boat at first. 

The company, which also was prepared to 
accept temporary planning permission for seven 
years, said that no great volume of air traffic was 
anticipated in the early stages, and aircraft 
movements would probably not exceed four to 
eight daily, mostly on charter flights. No special 
provision would be made for car parking. 

The inspector reported to the Minister that 
the proposed heliport would take only one air- 
craft at a time. There was no space for parking 
aircraft and it would not be suitable for scheduled 
services. Unless a gangway was provided, access 
to the pontoon might be impossible at low tide. 
There was need for offices and passenger accom- 
modation and for vehicle parking space off the 
street. There was likely to be considerable 
interference from noise to occupants of offices 


facing the Albert Embankment nearest to the 
pontoon. 

The Minister saw no reason to disagree with 
his inspector’s findings and recommendations, 
and in a letter to Rotorports, Ltd., refused per- 
mission for the proposed heliport. 


Large Dry Dock Project on 
Tyneside 


A New dry dock is to be constructed by Vickers- 
Armstrongs (Shipbuilders), Ltd., near its existing 
dry dock at the Palmers Hebburn ship-repairing 
works on the Tyne. The dimensions of the new 
dock will be 850ft long by 145ft wide at entrance, 
with 35ft depth of water over the sill, and the 
dock will accommodate oil tankers of up to 
80,000 deadweight tons. The dock has been 
planned so that extensions can later be made to 
lengthen the dock up to 1000ft, thus catering 
for the projected still larger tankers of 120,000 
deadweight tons. The new dock in its first stage 
is planned to be open and ready for use by 1961. 
Messrs. T. F. Burns and Partners are the consult- 
ing engineers ; the contractor is Marples Ridg- 
way and Partners, Ltd. The new dock will be 
the largest on the east side of Britain. The 
company has acquired additional land adjoining 
the Palmers Hebburn Works, plus a further 
600ft of jetty space and constructional work on 
the dock will be coupled with a programme for 
the modernisation and extension of plant, 
buildings and layout. 


Hydraulic Coal Mining Experiments 
in South Wales 


AN experimental hydraulic coal mining equip- 
ment is to be installed at Trelewis Drift Mine 
near Treharris, Glamorgan. In this. process the 
coal is extracted by the power of high velocity 
water jets directed at the seam from a monitor. 
When the coal has been broken down, the water 
jet is used again to clear the floor of the working 
place and to drive the coal along to the point of 
collection. In the initial trials the coal will be 
carried in the flow of water from the face into an 
open channel or flume and be carried to a screen 
where all coal above 2mm in size will be sepa- 
rated and transferred to the normal conveyor 
belt system. The slurry (a mixture of fine coal 
and water) will be pumped up a 6in diameter 
pipe to the surface of the drift mine where the 
fine coal will be removed and the clarified water 
returned to the system. If the trials prove 
successful steps will be taken to pump lump coal 
through the pipeline to the surface. 

Mining at Trelewis is on the room and pillar 
system and the 1030ft long drift descends along 
a gradient of | in 4 to a point where it meets the 
5ft 9in thick Brithdir seam, which in turn rises 
at a gradient of | in 14 and extends to a distance 
of about 2000ft. At present only the headings 
have been driven at this mine and it is proposed 
to start hydraulic mining on the pillars, starting 
from the highest point of the boundary and 
working backwards down the slope towards pit 
bottom, a method which will assist the broken 
coal to flow back more easily. The monitor will 
be placed at the end of a heading and its jin 
diameter jet will be projected at each side of the 
coal walls in turn. The Brithdir coal is of 
medium hardness and although it contains some 
bands of stone it is not anticipated that there 
will be any difficulty in removing it from the 
seam with the pressures available. It has been 
estimated that water pressure af 600 Ib per square 
inch is sufficient to break down the softer coals 
and pressures up to 12001b for the hard and 
denser coals. 

Only four men are needed to work each 
monitor—one to control the monitor and the 
others to attend to the pipes and flumes and 
fix supports. Russian experience suggests that 
production can be as efficient as in opencast 





mining, or between three and five times higher 
than with conventional methods, but there is no 
doubt that the only way to obtain reliable 
data regarding working pressures and the suit- 
ability of equipment is to proceed with pit trials. 

This hydraulic mining project is a sequel to the 
Board’s interest in the hydraulic transport of 
coal by pipeline. Work at two installations, one 
at Woodend Colliery in the West Lothians, 
where coal is being pumped up a vertical shaft, 
and another at Markham Colliery, Derbyshire, 
where the haulage of lump coal through a 
1000ft long pipe on the surface is being studied, 
will continue. The main object of these experi- 
ments is to develop more efficient methods of 
pumping and of transferring coal into a pipeline 
without losing pressure. The Trelewis project 
could be adapted for a hydraulic haulage system 
up the drift to replace the existing conveyors if 
the experiment in hydraulic mining proves 
successful. The cost of the trials is estimated to 
be £48,000 over a six months period, and mining 
is expected to begin at the end of 1958. 


High Output Vehicle Diesel 


A BRITISH oil engine is to be optional in trucks 
of the “F.600” range of the Ford Motor 
Company ;_ the engine will be sold as initial 
equipment and vehicles fitted with it will be 
available from all Ford sales and assembly 
plants outside the United States of America. 
The engine is the “ F.340, a variant of the 
340 cubic inch “ R.6” of F. Perkins, Ltd., with 
a power output higher than that of the Mark_II 
engines and more nearly equal to that of the 
original version at 110 h.p. at 2850 r.p.m. ; the 
trucks have a gross vehicle weight of 19,500 Ib. 

The most noticeable modification to the engine 
is that the water pump has been moved from the 
front to the side of the cylinder block, in order 
to reduce the length of the engine at block 
height. Various design details show the influence 
of the higher operating speed ; the three-row 
timing chain has an S.C.D. auto tensioner, the 
synthetic rubber slipper of which is held on to the 
chain by engine oil pressure, and there are four 
nylon pads inside the timing case to suppress 
chain whip. The ends of the valve stems are 
coated with * Stellite ’’ in the case of the exhaust 
and flame hardened in the case of chromium steel 
inlet valves. 

The available rate of injection of fuel has been 
increased by fitting a larger “‘ AA’ fuel pump, 
supplied by C.A.V., Ltd., and the pump has auto- 





The 340 cubic inch engine with centrifugal injection 
timing device. The altitude compensating control is 
not fitted to the fuel pump in this example 
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Altitude compensating device for vacuum governed 
fuel pumps: the pipe through which the capsule is 
evacuated is seen in the hollowed end plate 


matic altitude compensation effected by a bellows 
unit at the front ; the capsule is evacuated and 
consequently has a movement linear with pres- 
sure, the travel being completed at 10,000ft—a 
vacuum governor is used, so that only a small 
force, which is itself density responsive, is tending 
to move the rack. Our illustration shows this 
device as fitted to the Perkins engine; for 
engines requiring excess fuel when starting from 
cold an alternative design has been evolved. 
A further elaboration of the fuel system is the 
installation of a Bosch centrifugal injection 
advance device. 


Fighter Fire Control 


SoME general information has now _ been 
released concerning the radar-based interception 
controller which will be used in the English 
Electric ** P.1B ”’ all-weather fighter. The details 
released are consistent with earlier inferences that 
the interception includes the pilot in the control 
loop, rather than being fully automatic as in a 
Convair ‘* Delta Dart.” 

Developed by Ferranti, Ltd., at Edinburgh, 
the system is called AIRPASS (Airborne Inter- 
ception Radar and Pilots’ Attack Sight System). 

AIRPASS comprises a “very advanced ’”’ 
radar unit and a sighting system. The former 
gives information to the pilot in simple usable 
form, enabling him to intercept the target and 
lock the radar beam to it. Thereafter the radar 
accurately and automatically tracks the target ; 
it feeds information to the sighting system where 
it is presented to the pilot in such a way that he 
can quickly and easily manceuvre into a suitable 
position from which to attack with guns, rockets 








The radar and fire control assembly is installed in a ‘‘ Dakota’’ modified to 
house a circular nose like that of a “* P.1B”’ 
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Hydraulically operated mobile crane with a maximum capacity of 4} tons at 8ft outreach from front bumper 


or guided weapons. The sight ensures that the 
weapons are correctly aimed even though the 
target may be invisible to the pilot and travelling 
at supersonic speed. 

In a typical interception, ground radar will 
direct the pilot in the general direction of the 
approaching target. AIRPASS will then take 
over. The radar beam will scan a sector of sky 
covering a wide angle, horizontally and vertically, 
on either side of the flight path, and extending 
many miles ahead of the fighter. When the target 
is located the radar will lock-on and a computer 
in the radar unit will automatically work out the 
best approach course for the pilot to follow. 

The pilot follows the correct approach and 
completes his attack using the information pre- 
sented to him in his sight. The whole operation 
may be completed without the target ever being 
seen by the pilot, but if it should come into his 
view he can take advantage of the normal visual 
sighting methods which are included in the 
system. An automatic warning device is incor- 
porated to tell the pilot when to break off the 
attack if he should approach close enough to be 
in danger of damaging his own aircraft. 

In AIRPASS the radar unit is housed in a 
single container or “ bullet.’’ In the case of the 
English Electric “* P.1B,’’ the “ bullet ’’ forms a 
complete centre body in the engine air intake. 

It has been reported that Soviet aircraft using 
the centre-body radome are confined to pursuit 
or lead-pursuit interceptions, and the same is 
likely to be true of this installation in view of the 
weapons available, cannon, unguided rockets, 
and the relatively unsophisticated D.H. “ Fire- 
streak’; collision interception demands either 
an extreme rate of aimed 
fire or a missile with 
immense manceuvrability 
and a highly “ intelli- 
gent ’’ fusing system. A 
considerable saving in 
weight is effected by the 
elimination of the usual 
number of boxes and 
interconnecting cables, 
presumably at a sacrifice 
in speed of inspection 
and rectification. 

The packaged design 
of AIRPASS is small 
enough to be installed 
even in lightweight fight- 
ers, we are informed, the 
computer being actually 
contained within the 
** bullet.” 

AIRPASS was demon- 
strated near Bonn (June 
10 to 13) to senior 
Officers of the West 
German Aijr_ Force; 
demonstrations have 
been given to other Allied 
countries who have 
shown interest in 
AIRPASS. The Douglas 


‘“* Dakota,” illustrated, and an English Electric 
** Canberra "’ have been used for flight tests. 


Mobile Crane 


A MOBILE crane with hydraulically actuated 
motions throughout, which is now being made by 
R. H. Neal and Co., Ltd., Plant House, Ealing, 
London, W.5, is illustrated above. The tele- 
scopic jib of this machine can be slewed up to 
60 deg. on either side, extended to give a working 
radius from 8ft to 16ft and raised to give a 
maximum lift height of 20ft. At the minimum 
outreach of 8ft from the front bumper, with the 
jib in the fore and aft position and fully retracted, 
the maximum lifting capacity is 44 tons ; with 
the jib fully extended to give a maximum outreach 
of 16ft, the maximum load which can be raisea 
is 2-7 tons. 


The frame of the machine is a welded assembly 
of two heavy rolled steel joists, which rur the 
full length of the chassis and are well cross 
braced and enclosed by a steel plate sheli. The 
four-cylinder Ford diesel engine, which develops 
a maximum of 61:5 b.h.p. at 2250 r.p.m., is 
integral with a four-speed gearbox and an 
additional reduction and reverse box, giving 
four crane speeds in forward or reverse of 
2, 4, 8 and 124 m.p.h. A Hardy Spicer propeller 
shaft connects the gearbox to a heavy duty spiral 
bevel front axle with a differential and fully 
floating half-shafts. The twin wheel rear castor 
is equipped for power assisted steering and gives 
the machine a turning circle of 16ft radius. A 
Hamworthy pump supplying the hydraulic 
system is mounted in a readily accessible position 
at the rear, and driven by power take-off from 
the engine crankshaft. Individual control valves 
provided for each motion are also of Hamworthy 
manufacture. : 


The inner section of the rectangular mild steel 
telescopic jib runs on rollers and its 8ft stroke is 
effected by a hydraulic ram. A hoist cable, 
which is designed to carry the maximum crane 
load on a single line, is operated by a 6in dia- 
meter double-acting hydraulic ram and 10ft of 
free hoist cable is available in all jib positions. 
The jib is pivoted on heavy brackets at the rear 
and is derricked by a pair of 7in diameter 
hydraulic rams. The complete jib assembly is 
mounted on a slewing turntable carried on rollers 
and turned by two double-acting rams. 

In the unladen condition the crane weighs 
just over 12 tons, and a particular point in its 
construction emphasised by the makers is that 
with the jib in a horizontal position the machine 
is only 7ft Ilin high so that it can be driven 
through a doorway only 8ft high. 

_' Another recent development of this firm is the 

introduction of a hydraulically-operated canti- 

lever jib on its “ H.S.70”’ mobile crane. This 

fully slewing mobile crane has a maximum 

rating of 6 tons at 10ft radius when fitted with a 

= = and 4 ton at 44ft radius when fitted with a 
jib. 
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B.T.C. Analogue Computer 


Tue British Transport Commission has in- 
stalled a special analogue computer in the office 
of the Chief Electrical Engineer, British Railways 
Central Staff, for determining train performance 
with the new forms of power introduced under 
the Modernisation Programme. The advance 
information obtained will be used to revise 
timetables so as to get the maximum use from 
the new equipment. The information is required 
long before the trains enter service, usually at the 
design stage. From the known data for a type of 
locomotive or train, and details of a particular 
line, ¢.g. gradients, speed restrictions, and stop- 
ping places, it is straightforward to work out the 
time to travel from one place to another. How- 
ever, the work can be substantially speeded-up 
by the use of a computer. 

The B.T.C. analogue computer was developed 
and built under the direction of Professor E. 
Bradshaw of Manchester University, in associa- 
tion with the Chief Electrical Engineer. Voltages 
are used to represent the physical quantities. To 
solve a train performance problem the tractive- 
effort/speed characteristic of the locomotive or 
train is drawn, and a suitable train-resistance 
curve and a punched tape of the gradients of the 
route are selected. The positions of all stations, 

restrictions, &c., are marked on a 24in 
chart, and braking curves are drawn backwards 
from each stop and from each speed restriction. 
The results are displayed as a continuous record 
of speed against distance, with an independent 
time trace. 

Integrators.—Modified watt-hour meters are 
employed to solve the two equations v= fa dr 


and s= {fv dt where v denotes speed, a accelera- 
tion, ¢ time, and s distance. A stabilised voltage 
is applied to the voltage 
coils, and te the current 
coils are fed voltages re- 
presenting the variables. 

The voltage applied to 
the current coil of the 
first integrating meter, 
representing net tractive 
effort, is derived from 
three sources: (a) a 
“Variac”’ auto-trans- 
former driven by a 
mechanism following the 
tractive - effort/speed 
curve, or an auto trans- 
former adjusted to the 
appropriate braking 
rate; (6) a “ Variac”™ 
auto-transformer driven 
by a mechanism follow- 
ing the  train-resist- 
ance/speed curve ; (c)a 
transformer having a 
secondary winding tap- 
ped to provide turns 
ratios of 1:2:4:8: 
16:32:64; this in- 
troduces the effect of a 
gradient. Information 
on gradients is punched 
on a tape in a binary 
coded form and picked 
up by knife-edged roller 
contacts. Relays con- 
trolled by the roller con- 
tacts select the appro- 
priate transformer tap- 
pings, a total of 127 
different combinations 
being possible using the 
seven sections of the 
winding, and auxiliary 
relays, also controlled by 
roller contacts, control 
the sign of the gradient voltage. 

The angular velocity of the disc in this first 
integrating meter is proportional to acceleration 
and its displacement is proportional to speed. 
The edge of the disc is painted in alternate black 
and white segments, and light from a lamp built 
into the meter is reflected from the white sectors 
on to a photo-electric cell. Signals from the 
photo-electric cell pass through a phase dis- 
criminator and shaping and differentiating 
circuits to uniselectors which drive the drum 
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carrying the curves of speed-dependent functions; 
this in turn drives the pen recording speed, and 
rotates the “ Variac’’ auto-transformer, the 
output voltage of which represents speed. 

The voltage applied to the current coil of the 
second integrating meter is derived from the 

“ speed’ auto-transformer, and, by a method 
similar to that used with the first integrating 
meter, the distance chart is driven forward 


esa with the hed tape carrying the 
ormation on ts. 
A small dh een motor provides a time 


trace of saw-tooth form by means of a cam- 
following mechanism and pen. 

Curve Followers.—We have already referred 
to the automatic curve-following device. This 
operates as follows. Two probes approximately 
2mm apart straddle each curve of a speed- 
dependent function (tractive effort, train resist- 
ance, motor current). A broad band of conduct- 
ing, colloidal graphite is painted immediately 
below the curve and connected to earth. The 
probe-unit driving motor, a permanent magnet 
d.c. machine, which also drives the “ Variac ”’ 
auto-transformer associated with that curve, is 
fed via two relays, according to signals received 
from the probes. If both probes are on the 
graphite, i.e. below the curve, the motor winds 
them up, and if both are off the graphite, i.e. 
above the curve, the motor winds them down. In 
this way the probes follow the curve as it is 
rotated by the uniselectors and in their normal 
position, astride the curve, the driving motor is 
disconnected from the supply. 

Energy Consumption and Motor Temperature.— 
As mentioned above, provision is made on the 
main chart drum for a third speed-dependent 
function, motor current in the case of an elec- 
trically hauled train, and an automatic curve 
following mechanism drives a “ Variac”’ auto- 


The 24in chart on which the positions of stations, speed restrictions, &c., og 
marked for use in the British Transport Commission’s analogue compu 
Braking curves are drawn backwards pun enh soem coal Sack tee econ 


transformer feeding an unmodified kilowatt-hour 
meter. This integrates current with respect to 
time and records the result on a counter. The 
product of current-consumption and line voltage 
provides a continuous record of energy con- 
sumption. 

The computer will also integrate the square of 
the ‘current with respect to time, giving an 
indication of the temperature of the traction 
motor. This permits the performance of the 
motor to be related, after any duty cycle, to the 
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machine’s continuous or one-hour rating. The 
method is to gang a second “ Variac’”’ auto- 
transformer mechanically with the one for motor 
current, and arrange the output of the first to be 
the input to the second. A fourth kilowatt-hour 
meter then integrates the output of the second 
“ Variac,” J*, with respect to time. Again the 
result is displayed on a counter. 


Radar for Airways 


For equipping the new air terminal at Stock- 
holm and the airport at Gothenburg with 
up-to-date long range air surveillance facilities, 
a substantial contract, placed by the Swedish 
Board of Civil Aviation, has been gained by 
Decca Radar, Ltd. 

The radar equipment to be supplied is the 
Decca “ A.S.R.1,"" an S-band, 800kW radar 
providing gap free coverage to long range and to 
heights above the 40,000ft level on the smaller 
types of modern air liner. The actual perfor- 
mance against a target of 24 square metres 
equivalent reflecting area is continuous from 10 
to 135 miles at 50,000ft. 

An aerial system of advanced design is 
used, consisting of two reflectors mounted back 
to back. Each is fed from a separate 800kW 
transmitter and radiates an overlapping beam of 
energy. Such a two-beam system has important 
advantages over conventional cosecant-squared, 
single reflector types, we are advised. Opera- 
tionally, the size of the aerial is smaller for the 
same performance because the two beams are 
highly directional and allow the most efficient 
distribution of the available power, the lower 
beam providing the maximum long range per- 
formance that can be realised whilst the upper 
ensures that high altitude cover is maintained in 
to close range. The radiation pattern also 
allows full advantage to be taken of a new form 
of ground echo suppression. 

The method of ground echo suppression used 
is known as Air Target Indication (ATI). This 
system has important advantages over the older 
and more conventional M (moving) TI methods. 
It consists essentially in the exploitation of the 
aerial gain pattern in combination with sec- 
torised beam blanking over certain range brackets, 
logarithmic receiver characteristics, and swept 
gain. The system was originally developed in 
order to provide permanent echo suppression 
without resorting to the considerable electronic 
complications of the MTI methods, with their 
consequent maintenance and serviceability prob- 
lems. For civil radar stations the system is 
particularly suitable because it will always 
function at full efficiency after initial setting-up 
on installation. It is inherently fail-safe and has 
no blind speed or radial course limitations. 
Sub-clutter visibility values vary over the 
coverage pattern but they average over twice 
those normally obtained in service by the MTI 
method in high altitude surveillance radars. 

Another unusual feature in a radar of this size 
is the provision of completely variable polarisa- 
tion control. This can be remotely operated 
from the display position and enables the 
operator to select any form of polarisation— 
horizontal, elliptical or circular—to suit prevailing 
weather conditions. This technique of variable 
polarisation has, it is claimed, been tried and 
found satisfactory, even under monsoon con- 
ditions ; the polarisation control enables the 
equipment to be adjusted so that dangerous 
storm centres are just visible on the displays, in 
order that aircraft may be vectored round them. 

The displays used with this new radar are of 
the Decca “Interscan’’ series which have 
particular operational advantages since a great 
deal of information can be electronically dis- 
played, in addition to the normal radar picture. 
To do this a technique of interlaced scan is used ; 
interscans can take many forms such as runway 
extension lines, marker symbols for holding 
points, &c. The design allows this type of 
facility to be increased as the operational 
requirement develops. 

Principal parameters of the D.A.S.R.1 are: 


Aerial horizontal beam width to half- 


power points... ... ... .., 0-95 deg. 
EE! te ‘wie. “aie. tas “eee coe 
Rotation rate .. Si eee ee -- 10¢r.p.m. 
Pulse repetition frequency ous per second 
Receiver noise factor . Better than 9 dB 
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Industrial and Labour Notes 


Railway Shopmen’s Wages 


The British Transport Commission 
has offered a 3 per cent wage increase to the 
120,000 or so engineering workers employed 
in British Railways’ shops. The unions 
concerned are constituents of the Con- 
federation of Shipbuilding and Engineering 
Unions and had asked for a “ substantial 
increase.” The union reply on the present 
offer is to be made known later this month. 

In making this offer, the British Transport 
Commission has kept in mind the wage 
settlement for other railway staff which was 
agreed with the three railwaymen’s unions 
during May. The 3 per cent increase in 
their case came into operation this week. 
The offer now made to the shopmen includes 
a promise of a further review of wages as 
may be necessary later this year. But the 
British Transport Commission has empha- 
sised that the increase offered must be met 
out of its resources. The offer is made, the 
Commission says, on the understanding that 
the trade unions reaffirm their willingness to 
co-operate in the development of the railway 
modernisation programme and in measures 
necessary to secure the maximum produc- 
tivity and economic working of the railway 
industry. 


Industrial Disputes 


The Ministry of Labour’s most recent 
statistics of stoppages of work through 
industrial disputes in the United Kingdom 
show that, in the 247 stoppages in progress 
during the month of May, 106,400 work- 
people were involved and the time lost 
amounted to 1,451,000 working days. This 
considerable increase in the time lost, com- 
pared with recent months, resulted, of course, 
trom the London bus and dock strikes. 
These stoppages accounted for approxi- 
mately 1,267,000 of the total number of 
working days lost during May. 

In the first five months of this year, the 
Ministry reports, there were 1238 stoppages 
of work through disputes. They involved 
287,900 workpeople and caused an aggregate 
loss of 2,045,000 working days. In the 
comparable months of last year, there were 
1244 stoppages involving 991,700 work- 
people. The time then lost amounted to 
6,845,000 working days, which included 
nearly 5,000,000 days lost by the engineering 
and shipbuilding strikes in the spring of 
1957. 


Overseas Trade 


The Board of Trade’s latest survey 
of the United Kingdom’s overseas trade says 
that the value of exports in May was 
£287,300,000, which was £22,000,000 more 
than in April and the highest figure recorded 
for a year. The value of re-exports, 
£14,600,000, was nearly £3,000,000 higher 
than in April. The value of imports fell 
slightly to £308,400,000, a result that was 
influenced by the first effects of the London 
dock strike. These figures show that the 
visible trade gap was reduced in April to 
£6,500,000. 

The Board of Trade says that, even without 
the distorting effect of the dock strike, it is 
clear that the big improvement this year in 
the balance of overseas trade would have 


been fully maintained in May. But, it is 
added, the rise in exports in May, which is 
usually a good month, was probably no 
more than seasonal and hardly implies a 
change in this year’s “slight downward 
trend.” If April and May are considered 
together, exports were 34 per cent lower in 
value than in the corresponding period last 
year, against a fall of only | per cent for the 
first quarter. With the overall level of 
export prices now much the same as in the 
first half of 1957—although prices for manu- 
factured goods are still rather higher—the 
fall in value this year is wholly accounted for 
by a reduced volume of shipments. 

In April and May, the engineering group 
remained the most buoyant sector of exports, 
despite some slackening of the recent marked 
rise in motor-car exports. Declines in some 
other export sectors, notably textiles and 
solid fuel, have become steeper. On the 
figures for the two months, the rise in ship- 
ments to the sterling area appears to be 
ending, and exports to the dollar area also 
seem to be tapering off, although the figures 
for May alone were encouraging with ship- 
ments to the U.S.A. remaining substantially 
above last year’s level. But exports to 
Western Europe in recent months have been 
well below the 1957 level. 


Human Relations and Efficiency 


A conference on “Employment 
Policies,” arranged jointly by the Ministry of 
Labour and the Institute of Personnel 
Management, was held at Cambridge last 
week-end. It was opened on Friday evening 
by the Hon. Richard Wood, Parliamentary 
Secretary to the Ministry of Labour, who 
emphasised that efficiency and high pro- 
ductivity throughout industry were dependent 
on individual firms finding the solution to 
the human problems within their establish- 
ments. Mr. Wood said that when, as now, 
changes were taking place in the techniques 
of production, in processes and in the 
demands for skill and different kinds of work, 
a dynamic approach was essential if a firm 
was to be ready to meet the demands on its 
economy and to face competition. 

Such an approach, Mr. Wood continued, 
needed adaptability in organisation and in the 
use of resources, and it inevitably involved 
strains on individuals and on groups at all 
levels. That situation, he urged, could only 
be faced successfully when good relation- 
ships, confidence and respect existed between 
managements and workers. Such relation- 
ships were not easily attained, Mr. Wood 
commented, particularly in a complex society 
like this country’s, where various, and often 
conflicting, influences and traditions had 
caused people to look at matters from very 
different points of view. There was no 
doubt, he added, of the great importance 
which the Government attached to the 
development of good relations. 

Mr. Wood went on to refer to the Carr 
committee’s report on “ Training for Skill ” 
and particularly to the recommendation 
that a national apprenticeship council should 
be set up. He said that the British Employers’ 
Confederation, the Trades Union Congress 
and the boards of the nationalised industries 
had decided to set up such a council which, 
he hoped, would come into being in about a 
month’s time. There was no doubt,. Mr. 


Wood continued, that industry recognised 
its responsibility for providing sufficient 
training places in the next few years; the 
apprenticeship council was not a Govern- 
ment decision, but the desire of industry itself. 
At the same time, Mr. Wood went on, the 
Government clearly recognised its own 
responsibilities. It was conscious of the 
difficulties for industry during the present 
slowing up of economic activity and was 
thinking out ways and means by which 
industry might be helped to overcome those 
difficulties. But, he pointed out, it was no 
use waiting for the Government to do the 
whole job. The kind of collective action 
which was required needed leadership and 
co-ordination and, in the Government's view, 
the leaders and co-ordinators must come 
from industry. That was the function for 
which the forthcoming training council 
would be responsible. 


Industrial Activity 

The Treasury has stated that the 
index of industrial production (1948= 100) 
is expected to be between 138 and 139 for all 
industries in May. Last year, the index 
number for May was 145. This year the 
figure for May was affected, of course, by the 
Whitsun holiday. In the first five months of 
this year, however, the index averaged 140, 
compared with 141 in the corresponding 
period of 1957. 

Speaking in Manchester last Friday, the 
Chancellor of the Exchequer, Mr. Heathcoat 
Amory, said he was convinced that first 
priority must be given to the encouragement 
of exports and a “close second” to the 
stimulation of productive investment. The 
encouragement that had been given recently 
to industrial investment, the Chancellor 
commented, was, of course, related to the 
long term. It was likely to affect the thinking 
and forward planning of business men rather 
than to have an immediat: effect on the 
situation in the néxt few months. 

One of the most heartening features of this 
country’s economic experience in the past 
four or five years, the Chancellor claimed, 
was the rise in investment from 15 per cent 
of the gross national product in 1952 to 
174 per cent last year, and the even more 
remarkable increase of personai saving which 
had helped to make that possible. On the 
subject of wages, the Chancellor said that 
though there had been some disquieting 
evidences of settlements which seemed to go‘ 
beyond any likely increases in productivity, 
he thought there were the beginnings of a 
more realistic approach. The wage increases 
given in the main had tended to be smaller 
than those in the two preceding years, though 
some major claims were still outstanding. It 
was as well, for our national future, he 
declared, that there should be signs of 
moderation in the inflationary wage cycle 
which had been experienced since the war. 
There were now good reasons, he added, for 
expecting some prices to be falling. There 
had been a sharp decline in the cost of 
imported materials and wages had been 
rising less rapidly. It was right to expect a 
response in industry to those i . 
The wholesale price index of manufactures, 
the Chancellor pointed out, had now been 
stable since last autumn, after rising almost 
without a break for three-and-a-half years. 
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D* MAX BRUNNER (Switzerland), Pro- 
fessor at the Polytechnicum, Ziirich, re- 
ported on “ Some Experiments on Multi-grade 
Lubricating Oils,” dealing in particular with 
their behaviour at low temperature and the 
of their viscosity index. 

author showed that rheological measure- 
ments, employing shearing stresses of varying 
magnitude, had made it possible to ascertain 
with accuracy the reaction of S.A.E. 10 W and 
S.A.E. 10 W/30 lubricating oils to low tempera- 
tures. The experiments proved the efficiency of 
the additives which are generally employed to 
lower the coagulation point, including those 
which, at the same time, improve the viscosity 
index. 

From a study of several representative 
S.A.E. 10 W 30/multi-grade oils, used in various 
petrol-engined vehicles, it appears that in the 
majority of cases the permanent lowering of the 
viscosity observed is easily explained by the 
dilution of the oil caused by the presence of 
condensed fuel. In a few isolated cases only, a 
further lowering of the viscosity index—though 
still ing within the acceptable limit—could 
be attributed to the depolymerisation of the 
additives intended to improve the viscosity 
index. Compared with the permanent lowering 
of the viscosity index of the conventional 
S.A.E. 10 W oils resulting from dilution by fuel 
condensate (a phenomenon which cannot be 
avoided), the temporary lowering of the apparent 
viscosity, caused by the considerable shearing 
stresses in modern high-speed engines, generally 
keeps within tolerable limits. 

An analysis of a fairly large number of used 
S.A.E. 10 W engine oils has shown that in one 
case only out of every four had the viscosity 
index dropped from 1 to 3 points below the 
dispersion zone of about 137-141 (including 
differences in the viscosity index of the new oil 
plus the tolerances admissible at the determina- 
tion of the index). This, together with the 
comparatively rare viscosity drop due to depoly- 
merisation, conclusively proves the high resistance 
to mechanical and thermal stresses of the additives 
used to improve the viscosity index. 

Monsieur Yves Bresson, chief metallurgist of 
the Research Laboratory of Cegedur, Issoire 
(France), and Messieurs C. Guinard and 
M. Renouard reported on “* Recent Progress in 
Light Alloys for Motor-car Bodies.” 

Light metal sheets used in France for motor-car 
bodies are almost exclusively made of annealed 
3 per cent magnesium-aluminium alloy (A-G3). 
Recent improvements, particularly in the milling 

of sheet metal, have led to the develop- 
ment of the A-G3 “ pressing ’’ alloy, the elonga- 
tion of which is about 5-7 per cent higher than 
that of the normal A-G3 sheet metal. This alloy, 
which has been extensively used for the manu- 
facture of more than 20,000 Dyna-Panhard 
bodies, has proved an excellent material for 


However, it is desirable to employ for car 
bodies an alloy which offers a local rigidity 
comparable to that of steel, without the necessity 
of increasing the thickness and, therefore, the 
weight and the cost of the panels. Comparative 
test with an aluminium alloy containing 2-5 per 
cent Cu and 0-4 per cent Mg have proved very 
successful; this new alloy, labelled A-U2G, 
has a greater local resistance to “ blistering ’’ 
than the A-G3 and, after air hardening and 
ageing for one or two months at ambient tem- 
perature, offers completely stabilised mechanical 

ies. It allows for approximately the 
same deep-drawing as the A-G3 material, but 
has several advantages. For a thickness of 
1-2mm the local rigidity is comparable to that 
of 1-4mm annealed A-G3 alloy or of 0-95mm 
sheet steel. It is not sensitive to “ vermicula- 
tion,” and under certain conditions it can be 


spot-welded without preliminary cleansing or 
degreasing. This alloy is suitable for all panels 
and other pressed components of car bodies and, 
especially, for such vulnerable parts as wings. 

The authors of this paper then dealt with the 
question of panels for commercial vehicles and 
recommended the use of annealed and stabilised 
A-G3 or A-MI (aluminium-manganese) alloys 
which have a high yield strength and sufficient 
elongation to allow folding. 

Monsieur Albert Beaujean (Switzerland), of 
the Westinghouse Company, Ltd., Bern, dealt 
with the topical subject of the “* Present Stage 
of the Development and the Evolution of the 
Pneumatic Suspension as Applied to Motor- 
Coaches, Lorries and Passenger Cars.” 

The suspension of motor vehicles has engaged 
attention for some considerable time. It 
has been well known that air was an element 
particularly suited for use in a suspension 
system, but, until lately, the design of such a 
system was greatly hampered by the fact that 
the elastic substances suggested for the suspension 
components did not possess the required pro- 
perties as far as strength and life were concerned. 
Recently, the progress achieved in the processing 
of rubber and synthetic materials has made it 
possible to produce the kind of bellows required 
by pneumatic suspensions. The first vehicles 
equipped with “ air springing ’’ were marketed 
in the United States about six years ago. Light- 
weight construction, which nowadays is the rule 
in most countries, compels manufacturers to 
pay the closest attention to improved suspensions, 
as the greater ratio of payload to deadweight 
makes it more and more difficult to design a 
suspension which provides favourable spring 
characteristics under widely varying load 
conditions. 

All steel springs, irrespective whether coil 
springs, blade springs or torsion bars, have only 
one spring characteristic which, in the case of leaf 
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the wheels of an unloaded vehicle, could usefully 
contribute to road safety. 

Adequate testing and measuring methods are, 
of course, necessary to assess the properties of 
air suspensions in comparison with the present 
steel spring suspensions. The author gave 
details of the means employed by himself in these 
tests and showed some interesting oscillograms 
of orthodox and pneumatic suspensions. Fig. 9 
demonstrates clearly how the vibrations caused 
by steel springs vary considerably with the load 
of the vehicle, while those of the air suspension 
remain practically constant irrespective of the 
load. 

The almost universal adoption of the friction- 
less steel spring (coil spring or torsion bar)— 
mainly for front suspension—has confronted 
the designer of suspension dampers with a 
number of difficult problems, which might 
become still graver if the air suspension should 
find a wider application. For this reason a paper 
read by Dr. H. J. Hoffmann (Germany) on 
** Theoretical and Practical Investigations on the 
Efficiency of Motorcar Shock Absorbers,”’’ based 
on the author’s research work carried out at the 
Technical University, Brunswick, raised con- 
siderable interest. 

In order to ascertain the efficiency of tele- 
scopic suspension dampers, a test rig was 
devised which allowed measurement of damping 
effect in relation to piston speed and travel. 
The accuracy of the measurements was checked 
with the aid of an adjustable test damper, the 
characteristics of which were determined by 
calculation. The characteristics of standard 
dampers and their damping factors could be 
recorded on the test bed. 

For a given test vehicle, the following factors 
were determined :—The masses of the axles and 
of the body, the spring and tyre characteristics, 
the centre of gravity, the moment of inertia 
relative to the transverse axis passing through 
the centre of gravity, and the damping due to 
the inherent friction of the system. The results 
showed that the vehicle oscillates about a fixed 
rotational axis. The relations between these 
results, which were examined in detail, made it 
possible to set up an equivalent mechanical 
system, capable of being analysed by mathe- 
matical means. 

Oscillation tests of the vehicle were carried 
out on a test bed, the rotating drums of which 
were driven at various speeds by an electric 
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Fig. 9—Acceleration of a motor-car body caused by one bump at 25 m.p.h. 


springs, is unfavourably affected by rust and 
dirt between the individual leaves. Changes in 
the floor level due to load variations adversely 
affect the flow of passengers, especially of motor- 
coaches. Hard suspensions tire passengers 
sooner and do not offer the comfort essential for 
long-distance travel. 

In contrast with steel springs, pneumatic 
suspensions provide a variable spring charac- 
teristic according to the load conditions, so that 
a constant floor level can be maintained. Further, 
the transmission of road-excited vibrations to 
the superstructure is reduced, and the road 
holding of the vehicle, especially when lightly 
laden, is improved as the wheels show little 
tendency toward “ jumping.” 

The pneumatic suspension also offers the 
opportunity of designing without great difficulties 
a braking system the efficiency of which corre- 
sponds to the load and is directly related to the 
air pressure inside the bellows. Such a system, 
which should effectively prevent the locking of 


motor ; road obstacles were simulated by a 
succession of sinusoidal cams fixed to the circum- 
ference of the drums. The travel thus excited, 
and the acceleration of the axles as well as of the 
superstructure, were measured, and the influence 
on the character of the oscillation of single- and 
double-acting dampers was examined. The 
test results showed that a damping effect of 
D=0-25 can be considered sufficient. (D=k/ka, 
is defined as the ratio of the factor k, indicating 
the damping of an oscillatory system at linear 
velocity, and k,», denoting that of the aperiodic 
limit.) 

The results obtained by experimental tests 
can be mathematically checked by the approxima- 
tion method. Proof was thus obtained that the 
simplified equivalent mechanical system behaved 
like the test vehicle, so that further investigations 
could be pursued on a theoretical basis. Oscilla- 
tion behaviour was examined with an electronic 
analogue computer for various adjustments of 
suspension dampers, leading to the conclusion 
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that a double-acting damper with a uniform effect 
in bounce and rebound, proportional to the 
square of the piston speed, ensures a maximum 
of safety and riding comfort. 

The analytical method can be expected greatly 
to assist the designer in facilitating the correct 
adjustment of suspension dampers for a given 
vehicle. Moreover, the introduction of air 
springing may make it possible to devise dampers 
the damping characteristic of whrich varies with 
the load, by utilising the air pressure in the 
bellows for controlling the hydraulic flow through 
the damper valves. 

Monsieur Herman Van Speybroeck (Belgium), 
in his paper “* Contribution to the Study of Some 
Vibrations in Vehicles by Means of a Simulated 
Road Surface,”’ reported about his investigations 
on the question of measuring road-excited noise 
and vibrations. The author maintained that the 
study of vibrations with a frequency ranging 
from 1 to 100 c/s which are generated in three 
orthogonal directions of the vehicle, can most 
conveniently be performed with an “ artificial 
roadway.” The test rig used by the author 
employed electrically driven steel rollers of 
600mm diameter, covered with a 100mm thick 
layer of reinforced concrete. The road surface 
was simulated by one or several cams, ranging 
in height from 20mm to 50mm, fixed to the 
circumference of the drums. The mechanically 
excited vibrations up to a frequency of about 
15 c/s were measured with sufficiently sensitive 
accelerometers, the higher frequencies (noise) by 
electronic instruments. 

A test bed of this kind makes it possible to 
ascertain the part played by each of the three 
vehicle axles in the transmission of vibrations of 
different frequencies caused by the road surface. 
An analysis of tests carried out with vehicles of 
different design, but all intended for public 
passenger transport, clearly showed the effect 
of the constructional layout of the vehicle on the 
transmission ef vibrations, and thus on the 
passenger comfort. 

The testing of vehicles on roller test beds has 
of course to be supplemented by road tests in 
order to obtain accurate results. Méessieurs P. 
Devergne and J. P. Thiry (France) dealt with 
“ The Possibilities of Telemetering in Motor-Car 
Tests,’ a modern method already extensively 
used in the testing of aircraft. Compared with 
the conventional method of direct or recorded 
measurements, generally employed for road 
tests of vehicles, telemetering offers considerable 
advantages. The equipment carried in the test 
vehicle consists of a few small and light instru- 
ments, namely, the pick-ups, the modulator 
stages assembly, and the radio transmitter which, 
in view of the short range required, does not 
require a high output and can easily be supplied 
with current from the vehicle battery. The 
pick-ups transform any variations of acceleration 
or pressure into a displacement which in turn 
is converted into a variation of a self-inductance. 
The transmitter emits the signals received from 
the pick-ups; simultaneous transmission is 
possible on five channels, the frequency range of 
which may vary between 0 and 400 c/s. 

The receiving station, preferably installed in 
a light van, contains the radio receiver and the 
various recording instruments, a multiple mirror 
galvanometer and, for direct readings, a cathode- 
ray oscillograph. The receiving station can 
easily be adapted to the particular requirements 
of the testers and, with standardised pick-ups, 
it is possible to compare immediately the results 
obtained on several cars transmitting successively 
on a given point of the track. 

Members of the audience were given the oppor- 
tunity of viewing the telemetering equipment, 
made by the Société de Fabrication d’Instruments 
de Mesure, Massy, and to attend a demonstration. 

Mr. C. G. Giles and Mr. F. T. W. Lander 
(England), of the Road Research Laboratory, 
Harmondsworth, in their paper on “ The Skid- 
Resisting Properties of Wet Surfaces at High 
Speed,” reported on experiments carried out in a 
study of braking on roads and airfield runways. 
The object of their investigations was to determine 
the possibilities of a simple measuring system 
and to examine the non-skid properties of run- 
ways at speeds between 50 and 100 m.p.h. 

The test equipment consisted of a fast car, 
pulling a single-wheel trailer which carried a 
fixed load and was fitted with a servo-operated 


THE ENGINEER. 


disc brake, capable of locking the wheel instant- 
aneously. An arm attached to the brake cylinders 
bears upon a hydraulic gauge, thus registering 
the pressure during the retardation. The brake 
is applied for a few seconds at a time on roads 
previously sprayed with water at speeds which, 
between maximum and minimum, varied in 
stages of 10 m.p.h. The coefficient of friction 
between tyre and road was regarded as the 
ratio of the pressure registered at the gauge at 
the locking of the wheel (equivalent to the friction 
at the circumference of the tyre) and the static 
load. 

Tests were carried out with 16in x 4in tyres 
of smooth and patterned design on seven standard 
runway surfaces (macadam with and without 
gravel, and concrete with a bitumen surface). 
The results confirmed prior investigations, 
namely, that the coefficient of friction varies 
between 50 and 100 m.p.h., almost in the same 
proportion as it does between speeds under 30 
m.p.h. It decreases as the speed increases, and 
depends to a great part on the nature of the road 
surface and the tread pattern of the tyre. Values 
obtained on wet surfaces yielded the following 
coefficients :— 

Smoth tyre tread : 
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On a dry surface the coefficient lies between 
0-7 and 0-8, according to speed and surface. 

The reduction of the coefficient on wet surfaces 
is to be attributed to the presence of the film of 
water between the tyre and the surface. With a 
smooth tyre, the contact surface is wide and 
unbroken, the contact pressure is low, and the 
water trapped between the tyre and the road 
surface acts as a lubricant. With a patterned 
tyre, having a number of ribs, notches or fine 
cuts, a certain draining effect takes place ; the 
establishment of a direct tyre-to-ground contact, 
however, is mainly a function of the texture of 
a suitable road surface; such a surface, even witha 
smooth tyre, provides a good “ drainage’’ as 
the zone of contact consists of a number of small 
and fairly widely spaced areas from which the 
liquid film may readily escape in all directions. 


E.C.S.C Council of Association 
Meeting 


The coal and steel situation in the United 
Kingdom and the countries of the European 
Coal and Steel Community was considered at 
the seventh meeting of the Council of Association 
between the United Kingdom Government and 
the High Authority of the E.C.S.C. which was 
held in London on June 12.. The Council 
instructed its Coal Committee to consider 
mutual trade in coal between the United Kingdom 
and the Community on a long term and if possible 
on a permanent basis. It also instructed its 
Committees to keep the market situation under 
review. United Kingdom representatives ex- 
plained that coal demand continued to be slack, 
and although productivity had improved in 
recent months, output was below the 1957 level. 
Future market prospects would depend upon the 
level of industrial production. 

The High Authority representatives said that 
in the Community, production in the first five 
months of the year had been at about the same 
level as in 1957, this taking into account the 
introduction in certain mines of short time due 
to the excessive level of pithead stocks. Overall 
demand had weakened and exports had fallen 
sharply. Stocks held by consumers remained 
for the most part at the same high level as that 
reached last year. 

Concerning steel the Council noted that the 
rate of increased production achieved in 1957 
(about 5 per cent above that of 1956 both in the 
Community and in the United Kingdom) was 
not being maintained in 1958. The future lev 1 
of production was difficult to predict ; there was 
hesitation in placing new orders for a number of 
products. 

The supply of scrap available to the Steel 
industry in both the United Kingdom and the 
Community was found to be easier. 

In the field of commercial relations the Council 
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took note of the progress made in implementing 
the Tariff Agreement on iron and steel products. 
This, it will be recalled, was signed in Luxem- 
bourg on November 25, 1957, between the 
United Kingdom and the Community ; the 
new rates of duty have been brought into force 
by the Community countries on February 10, 
1958, which was the end of the transitional 
period provided in the Treaty setting up the 
Community, and by the United Kingdom on 
April 28. This is the first concrete step towards 
the reduction of tariffs between the United 
Kingdom and the Community. 

The Council also took note of the Belgian 
Government’s decision, of which the United 
Kingdom Government had been notified, to 
impose restrictions on coal imports from non- 
Community countries. Given the small volume 
of the exchanges involved, it was agreed that 
this measure was unlikely to have serious 
repercussions. 


Continuous Casting Plant For Steel 


On April 19, 1958, the second Schloemann 
vertical continuous casting plant, designed 
according to the Rossi-Concast system, was put 
into operation at the plant of Paderwerk, Gebr. 
Benteler, Schloss Neuhaus/Paderborn, Germany. 
This one-strand plant, laid out for a monthly 
output of 5000 tonnes, is fed by a 17-tonne tilt- 
ing ladle to produce billets 43in by 6}in square, 
and later on also 11}in by 2jin. The billets are 
cut to lengths of between 10ft and 20ft and 
serve for the manufacture of precision seamless 
steel tubes. Messrs. Paderwerk, Gebr. Benteler, 
intend to restrict the production of chilled castings 
to a minimum, and to produce in the continuous 
casting plant all initial material for the making 
of steel tubes. 


Meeting of Federation Européenne 
de la Manutention 


The eleventh meeting of Section IV of the 
Féderation Européenne de la Manutention, 
which deals with industrial trucks, was held in 
Baarn, Holland, on May 28 and 29, 1958, when 
thirty-five delegates from ten European countries 
were present. 

During the course of the deliberations it was 
decided to adopt the resolution of the previous 
meeting which took place in Vienna that all 
rider-controlled 3- or 4-wheel fork trucks up to 
10,000 Ib capacity should comply with the 
four fork truck stability tests recommended by 
the American Industrial Truck Association, and 
that these tests will apply within two years from 
January, 1959. The meeting also discussed the 
need to unify regulations applying to industrial 
trucks when used on the public highway, and 
preliminary discussion took place regarding a 
common set of regulations applicable to all 
European countries. A measure of agreement 
was reached in regard to certain sizes of pneu- 
matic tyres which are to be standardised. A 
draft standard relating to Pallet Trucks was 
ratified for onward transmission to the LS.O, 
with an indication that the standard would apply 
to trucks suitable for operation with the standard 
range of 1.S.O. pallets. Whilst dealing with 
standardisation the matter of controls and 
voltages also came under review. In the former 
case British Ministry of Supply recommendations 
would be followed so far as standard levers and 
knobs on industrial trucks were concerned, and 
in the latter four recommended voltages for 
battery powered electric trucks were agreed on 
the basis of 12V, 24V, 36V and 80V. 

A proposal by the German delegation that a 
European Exhibition of Materials Handling 
Equipment should be staged is to be referred 
back to the German National Committee on the 
basis that its terms wire too wide for the agenda 
for Section IV. With regard to a French request 
for an exchange of production statistics, it was 
agreed these would be forwarded by the British 
Industrial Truck Association based on Board of 
— — Government figures as they became 
avai f 


. Dreyer, 


The next meeting is to be at Ostend 
October 14 to 18, 1958. 
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. 1—External machining of rotating plug assembly on ** Betts ’’ vertical Fig. 2—Machining of holes in stainless steel support plate assembly on 
boring mill ‘* Gilbert ’’ horizontal boring mill 
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Fig. 3—Shop erection of completed A.P.D.A. reactor vessel using optical Fig. 4—Leading of reactor vessel on river barge by means of 250-ton crane 
alignment metheds at Chattanooga 
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Stainless Steel Reactor Vessel for 
Enrico Fermi Atomic Power Station 


BY OUR AMERICAN EDITOR 


A large stainless steel reactor vessel recently ended a 1600-mile barge-and-rail 
iourney from Chattanooga, Tennessee, to the Enrico Fermi Atomic Power Station 
on Lake Erie, 7 miles north of Monroe and 30 miles south of Detroit. 
The vessel was built to basic designs by Atomic Power Development Associates, 
Incorporated (A.P.D.A.), the non-profit organisation responsible for the research, 


development and design relating to the Fermi breeder reactor project. 


It was 


detail-designed and constructed by Combustion Engineering, Incorporated, in 
Chattanooga, Tennessee. 


HE A.P.D.A. reactor vessel shown in the 

accompanying illustrations, is believed to be 
the most complex stainless steel pressure vessel 
of its size ever built. It is made up of four 
separate cylindrical vessels welded together. The 
four major components of the 36ft high reactor 
vessel are the lower vessel, the upper vessel, the 
conical transition section and plug container, 
and the transfer rotor container. The design and 
manufacture were greatly complicated by the 
eccentric relationships of these components and 
the severe thermal conditions and nuclear 
radiation anticipated in operation. 

The lower reactor vessel, which is 9ft 6in in 
diameter, houses the baffling and thermal shield- 
ing necessary for protecting the vessel from 
radiation damage and thermal stresses. It also 
distributes the inlet coolant flow through the 
nuclear fuel, the plutonium breeder blanket, the 
control rods, and the shield. The lower reactor 
vessel contains the support plates which support 
and locate 673 8ft long 24in square tubes con- 
taining the nuclear fuel, breeder blanket, and 
nuclear control and safety rods. These extend 
to a point just above the junction of the lower 
reactor vessel with the upper reactor vessel. The 
upper reactor vessel, which is 14ft 64in in dia- 
meter, houses the fuel handling device, the hold- 
down plate, and the eight safety rods. The main 
sodium coolant discharge is situated in this sec- 
tion. The upper reactor vessel will be Sperated 
at approximately atmospheric pressure, with an 
inert gas atmosphere maintained above the 
sodium level. 

The conical transition section and the plug 
container is a single unit welded to the upper 
reactor vessel. This section houses and supports 
the rotating plug, which in turn houses and 
supports the fuel handling device, the hold-down 
drive mechanism, and control and safety rod 
drive mechanisms. The transfer rotor con- 
tainer houses the transfer rotor which provides 
for lateral transfer of the fuel and blanket sub- 
assemblies to a position where they can be 
removed from the reactor vessel. It also provides 
the temporary decay storage for irradiated sub- 
assemblies immediately after removal from the 
reactor. 

The reactor is supported by twelve flex plates 
which are attached to the bottom of the upper 
reactor vessel and bolted to foundation plates 
situated below the bottom head of the lower 
reactor vessel. These flex plates are 7ft 44in 
long and are designed to allow for the thermal 
expansion of the vessel during operation while 
maintaining its correct horizontal position under 
all operating conditions. The flex plates will 
support a total operating weight of approxi- 
mately 600 tons. 


DESIGN OF VESSEL 


The reactor vessel is designed for conditions of 
50 Ib per square inch gauge at 1000 deg. Fah. at 
the outlet of the upper reactor vessel, and 110 Ib 
per square inch gauge inlet pressure at 650 deg. 
Fah. at the lower reactor vessel. Because of these 
low pressures it was possible to make use of a 
thin wall. The wall thicknesses were determined 
from the applicable requirements of the A.S.M.E. 
Boiler and Pressure Vessel Code, Section VIII, 
Unfired Pressure Vessels. In most areas, the 
vessel wall is heavier than required by code 
standards because of the fabrication handling 


problem associated with a thin-walled vessel of 
such large diameter. The design considerations 
of this vessel were : pressure, steady-state tem- 
perature, temperature transients, internal weights 
and external reactions. Areas for which no 
specific design procedure is presented in the Code 
were investigated by advanced methods of stress 
analysis. Such areas include the support struc- 
ture for the fuel and breeder blanket and the 
transition region between the upper and lower 
reactor vessels. The transition region is made 
additionally complex because the transfer rotor 
container is attached to this region. 

The walls of the reactor vessel will be lined 
internally with many layers of concentric stain- 





Fig. 5—Artist’s impression showing internal arrangement of A.P.D.A. 
reactor vessel 
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less steel shield plates ranging in thickness from 
tin to lin. Their total thickness amounts to 
44in in the upper reactor vessel and 6in in the 
lower reactor vessel. Two circumferential rows 
of solid stainless steel bars, placed between the 
reactor core and adjacent to the lower reactor 
vessel shielding plates, provide additional shield- 
ing in this zone of intense radiation. The reactor 
vessel shielding has been provided for a two-fold 
purpose : primarily for the reduction of radia- 
tion effects on the vessel wall and external com- 
ponents which are within the primary plant 
shielding and, secondarily, to serve as a buffer 
zone to prevent a sudden change in sodium 
coolant temperature from being experienced by 
the vessel structure. Rapid temperature changes 
of the sodium coolant of as much as 300 deg. 
Fah. in one second can occur in the sodium leay- 
ing the reactor due to the rapidity with which the 
reactor can be shut down. 

Liquid sodium, the coolant used to remove the 
heat created in the reactor, enters the lower 
reactor vessel, head through three l4in diameter 
inlet nozzles." Each of these nozzles serves one- 
third of the lower head, and each section is 
separated from the other by a baffle plate. The 
inlet nozzle is designed with an eductor to induce 
flow between the lower head shielding plates. 
Sodium also enters the reactor system in the 
lower reactor vessel through three 6in diameter 
nozzles situated above the 14in nozzles which 
supply coolant through a low-pressure plenum 
to the plutonium breeder blanket radially sur- 
rounding the core. The sodium in the system 
flows upward through the fuel and the breeder 


blanket. Some of the low-pressure sodium is 
directed between the annuli of the lower and 
upper reactor vessel 
cylindrical shielding 


plates and between the 
deck shielding plates. 
The requirement for 
cooling this shielding 
posed many engineering 
problems in _ orificing 
the sodium flow from 
the lower reactor vessel 
low pressure inlet. 
Twelve thermal shield 
plates were necessary to 
protect the upper reactor 
vessel, and eight thermal 
shield plates were nec- 
essary to protect the 
lower reactor vessel. 
The eccentrically shaped 
transition deck between 
the lower reactor vessel 
and the upper reactor 
vessel is protected by 
thirteen shield plates. 
Zones of discontinuity, 
such as nozzles, are pro- 
tected by thermal shield- 
ing to prevent these 
structures from feeling 
the direct impact of 
sudden temperature 
changes imposed by 
transient operation of 
the reactor. The transfer 
rotor container will be 
cooled by the circulation 
of sodium from the lower 
reactor vessel through 
the transfer rotor con- 
tainer by means of four 
lin diameter tubes con- 
necting to the lower 
reactor vessel low-pres- 
sure inlet. The opening 
between the transfer 
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vessel into the transfer 
rotor container when 
sudden temperature 
changes occur in the 
sodium due to transient 
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operation of the reactor. Each shield plate in 
the vessel has internal heat generated by intense 
atomic radiation from the reactor. This heat 
must be removed by the sodium flowing in the 
annuli between the plates. 

The rotating plug rests on a load-carrying ring 
which is supported on a double row of ball 
bearings resting on the plug container flange. 
The assembly of the ball bearings and races is 
such that at the re-fuelling temperature the centre 
lines of the balls will be as near parallel to the 
centre line of the reactor vessel as possible. At 
the re-fuelling temperature, the plug must be 
rotated so that the fuel and breeder blanket 
sub-assemblies can be removed and installed. 
This is accomplished by a combination of plug 
rotation and rotation of the offset fuel handling 
mechanism. At all other temperatures, the centre 
lines of the ball bearings are not co-axial and 
therefore the races which carry the ball bearings 
had to be designed to accommodate a mismatch 
while still providing four-point loading of the 
balls. The hydraulic action of sodium flow- 
ing through the core would tend to lift the fuel 
from its support in the fuel support plate. The 
hold-down plate is used to exert the necessary 
downward force to prevent such an event from 
occurring. The hold-down column which drives 
the plate also serves as a support for the control 
and safety rods and extensions from these rods 
to the control and safety rod drive motors on 
top of the plug. This structure required special 
design attention to minimise the sodium pressure 
drop caused by the turning of the sodium flow 
and the frictional losses over the hold-down 
rods. 


MANUFACTURE OF VESSEL 


One of the original design objectives was to 
manufacture the safest vessel that could be built. 
This requirement complicated manufacturing 
operations which were performed with the aim 
of achieving the ultimate quality possible. Many 
of the procedures had no precedent in a stainless 
steel pressure vessel of this size. These problems 
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were complicated due to the eccentricities of the 
various vessels that had to be assembled. There 
were many instances of precise machining and 
assembly in which the end results exceeded the 
initial hopes of the designers. The size and 
complex geometry of the vessel required the use 
of large and costly manufacturing facilities. 
Among these are a 15 MeV X-ray machine, a 
large high-temperature annealing furnace, a 
large sandblast facility, a 20ft vertical boring 
mill, numerous special horizontal boring mills 
and large weld positioning equipment. Because 
of the large size and thin walls, extreme care was 
necessary when handling vessel components and 
the completed vessel in order to prevent damage 
during manufacture. Special jigs and fixtures 
were designed to turn and position components 
on machines, to aid in the assembly of the vessel 
and to move large components without distortion. 

Stainless steel is a relatively difficult material 
to control during welding under ordinary cir- 
cumstances. The construction of the A.P.D.A. 
reactor vessel involved the deposition of nearly a 
half mile of weld material in the full penetrant 
weld seams of the vessel and more than a mile 
of metal for the shielding, rotating plug and 
miscellaneous structure. Due to the complex 
configuration of the vessel components, it was 
necessary to use mirrors to do some of the weld- 
ing in very confined quarters. Some areas were 
as small as 1 lin by 15in so that it was impossible 
for the welder to wear a conventional safety 
helmet, and in others welders were called upon 
to assume a doubled-up position to reach almost 
inaccessible spots. In some instances it was 
necessary to qualify welders each day before they 
began work in these cramped quarters. Major 
closure welds of the lower to the upper reactor 
vessel and the upper reactor vessel to the conical 
transition section required nearly two months 
on a seven-day week basis, including time for 
inspection and optical checks. In a structure 
the size of the A.P.D.A. vessel it was most 
important to avoid distortion by the careful 
control of the welding process. For the major 
closure welds it was the 
practice to have four 
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Some of the most difficult manufacturing 
operations involved the support plates for the 
reactor vessel. These support plates, which are 
spaced I4in apart and are made from 2in 
thick A.LS.I. Type 347 stainless steel plate, are 
designed to support and locate fuel and breeder 
blanket sub-assemblies, control rods and a por- 
tion of the lower reactor vessel thermal shield 
plates. The central portion carrying the fuel 
sub-assemblies is a removable square section. 
The vertical alignment of the holes in the two 
support plates was specified to be held within 
t15 seconds, which is equivalent to 0-000Sin 
per inch deviation between the parallel plates. 
There are nearly 1000 holes in each support plate 
which are located from two central datum lines 
within a tolerance of +0-005in. Each hole, 
approximately 2in in diameter, was machined to 
within 0-00lin on the diameter. This was done 
on a Sin horizontal boring mill with special 
horizontal and vertical movement to do the 
entire job without moving the support plate from 
the machine. Some idea of the accuracy of the 
machining may be derived from the fact that it 
was necessary to compensate for the effect of 
the temperature differential on the vernier scales 
of the machine. The horizontal scale was 
located at floor level, while the vertical scale was 
exposed to room temperature air at a higher level. 
Compensation also had to be made for the 
differential expansion of the carbon steel scales 
and the stainless steel support plate. As little 
as 5 deg. to 10 deg. Fah. temperature difference 
was enough to cause the support plate to get out 
of tolerance. The machining speeds had to be 
carefully controlled to avoid the work hardening 
of the support plate. The inspection of this 
machining operation was also a time-consuming 
operation. The optical observations, carried out 
in the clean room at a constant temperature of 
68 deg. Fah., required two weeks. 


OPTICAL ALIGNMENT 


The accuracies required in the assembly and 
alignment of the A.P.D.A. vessel would have been 
very difficult, if not impossible, without the use 
of optical tooling methods and equipment. For 
example, dimension “ X”’ in the accompanying 
illustration called for plus or minus in in a 
distance of 964in while dimension ‘“* Y”’ called 
for plus or minus tin in a distance of 3553in. 
The final examination of the dimension ‘“ X” 
proved it to be within '/3,in or a deviation of only 
one part in 3088. Dimerision “* Y’’ was found 
to be within yin, a deviation of only one part 
in 5692. The above was accomplished while 
maintaining a parallelism of surfaces approxi- 
mately 10ft in diameter. 

In conducting the optical alignment survey, a 
series of parallel horizontal planes were estab- 
lished by the use of a tilting level equipped with 
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an optical micrometer and an alignment telescope 
with a stride level. To start with, the inter- 
mediate section of the vessel with the twelve 
external supports and the transfer rotor con- 
tainer was set up on legs so that the previously 
established plane “* B”’ at elevation Oft Oin was 
horizontal. Next, the lower vessel was positioned 
in relation to centre lines and the surface “ C”’ 
was levelled. Last, the upper vessel was posi- 
tioned and the flange levelled in relation to the 
Oft Oin plane. With the previously mentioned 
optical instruments, planes “A,” “ B,”’ “ C,” 
and “* D”’ were established parallel to each other 
within two seconds of arc (about 0-00l1in in 9ft). 
From these established imaginary planes the 
elevation of some 60 points on the flange was 
determined in relation to plane “* A *’ and some 
28 points on the ledger support ring to plane 

“C.” The distances were obtained with an 
optical tooling scale which could be easily read 
to plus or minus 0-00lin. The optical alignment 
check of the upper reactor vessel to the lower 
reactor vessel, with eccentric centres of 24-237in, 
was accomplished by projecting a vertical line 
from the centre of the upper reactor vessel (point 
E) to an optical target in a precision-bored bar 
in the lower reactor vessel (point F). A vertical 
line from point G to point H was pro- 
jected in a similar manner. The accuracy of the 
two projected vertical lines was about two 
seconds of arc and the optical targets could be 
read to plus or minus 0-00lin. The distance 
between the horizontal parallel planes was 
established with a standard SOft steel tape sup- 
ported above plane “A” and hanging plumb 
inside the vessel. The tape could be easily read 
to plus or minus 0-00Sin. 


SHIPMENT: OF VESSEL 


The shipment of the reactor vessel created 
some of the most difficult moving problems in 
industrial history. Planning for the shipment 
began in September, 1955, immediately after the 
order was placed with the manufacturer. Two 
and a half years later, on April 10, 1958, the 
completed reactor vessel was moved by a flat 
wagon from the ‘“* Nuclear Bay’ of the Com- 
bustion Engineering shops at Chattanooga to 
the manufacturer’s dock on the Tennessee River, 
a distance of half a mile. There, a 250-ton crane 
raised the reactor vessel from the wagon and set 
it aboard a river barge. The barge proceeded 
928 miles along the Tennessee and Ohio rivers. 
At the Miami Fort Station of the Cincinnati Gas 
and Electric Company at Columbia Park, Ohio, 
near Cincinnati, the 80-ton vessel was carefully 
hoisted from the barge. A crane lifted the 
reactor vessel into position on a wagon of the 
Chesapeake and Ohio Railroad which had been 
specially modified to carry the vessel. Five rail- 
ways handled the final 670-mile rail segment of 
the journey : Baltimore and Ohio ; New York 
Central ; Nickel Plate ; Chesapeake and Ohio ; 
and Detroit, Toledo and Shoreline. The speed 
was 10 to 15 miles per hour—slower in areas of 
close clearance. The clearance problems in the 
rail portion of the trip were acute. Bridge, 
trestle, and underpass clearances had been 
previously checked all along the route. Tree 
limbs, wires and telephone cables were cleared. 
At Delaware, Indiana, a highway bridge over the 
Baltimore and Ohio tracks was raised and 
widened. 

At Benton Harbour, Michigan, where there 
are three river bridges, “‘ shims *’ were used on 
the rails to tilt the cargo clear of side structures. 
At other points of very close clearance the train 
was stopped and the flat wagon carrying the 
vessel was pulled by winch and cable an inch at 
atime. To provide maximum insurance against 
unforeseeable problems or damage, the wagon 
immediately preceding the vessel-carrying wagon 
served as a “pilot” car. On this pilot car, a 
** mock-up” with the same maximum external 
dimensions as the reactor vessel was mounted. 
Thus, any threat of damage to the cargo proper 
could be detected in advance. : 

The reactor vessel is destined for installation 
in the 72ft high gas-tight reactor containment 
building at the Enrico Fermi site. The 
Fermi reactor will be the only privately- 
financed reactor in the United States having the 
ability to make more atomic fuel than it uses, 
while at the same time producing heat-energy 
for steam-electric power generation. Three 
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separate organisations, together with the U.S. 
Atomic Energy Commission, are participants in 
the Enrico Fermi project. Besides the Atomic 
Power Development Associates, these are the 
Power Reactor Development Company 
(P.R.D.C.) and the Detroit Edison Company. 
A.P.D.A. is responsible for research, develop- 
ment and the design of the nuclear portion of the 
atomic plant, and will also conduct exhaustive 
tests to confirm all the safety characteristics of 
the reactor. P.R.D.C. is financing and building 
the reactor facility, which it will own and oper- 
ate. The third participant, Detroit Edison, is 
building the conventional turbo-generator sec- 
tion of the plant and will operate it on steam 
purchased from P.R.D.C. The power generated 
will be fed into the firm’s electrical system and 
used throughout the south-eastern Michigan grid 
area. The Detroit Edison Company is a member 
of both A.P.D.A. and P.R.D.C., and its president, 
Walker L. Cisler, also is president of these two 
groups. 

Following the installation of the reactor vessel 
and related equipment at the Fermi site, A.P.D.A. 
will test-operate the reactor at design heat and 
pressure conditions but without the use of 
nuclear fuel, for about one year beginning in 
February, 1959. Nuclear fuels will not be used 
until the entire installation has been thoroughly 
tested to meet the rigid safety and health require- 
ments of the A.E.C. The issuing of an A.E.C. 
operating licence depends upon these require- 
ments being met. The Enrico Fermi Atomic 
Power Plant is expected. to be ready for nuclear 
operation in 1960. After several months of 
initial nuclear operation, it is expected to gener- 
ate 1OOMW of electricity. 


Eight-Stand Tandem Cold Reduction 
Mill 


THE development of an interesting high-speed 
cold reduction mill for the continuous rolling of 
thin strip has been announced by the Loma 
Machine Manufacturing Company of New York. 
As shown in the accompanying illustration, the 
new machine employs an exceptionally compact 
layout of eight individual 6in diameter by 8in 
face two-high mill stands mounted with their 
respective drives on one common base. Each 
set of rolls is driven by a 40 h.p. variable speed 
d.c. motor through a combination gear reducer 
and pinion stand and a pair of universal joint 
spindles. The rolls are made of forged alloy 
steel and are hardened to 100 Shore Scleroscope. 
Tungsten carbide sleeves are mounted on several 
of the rolls to obtain long operating life and 
highest surface finish. The roll necks are 
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mounted in super-precision oil film bearings 
which are continuously lubricated by a closed 
oil circulating system. Exact roll adjustment is 
facilitated by twin-hand-wheel wormdrive screw- 
downs on each stand.. For strip cooling purposes, 
the entire mill is flooded with soluble oil from a 
central circulating system. Several complete 
mill stands are furnished as spares for roll main- 
tenance and are exchanged by overhead crane in 
a matter of twenty minutes. 

The machine is normally fed with annealed 
re-roll stock ranging from 0-072in to 0-093in 
gauge. This material is either purchased from 
the large producing mills or, in the case of 
aluminium alloys, may also be manufactured at 
site by means of a continuous strip-casting 
machine combined with a hot rolling mill. At 
the entry side of the tandem mill, 16in LD. by 
40in O.D. coils are paid off into the No. 1 stand 
from a coil box equipped with a back-tension 
bridle. During its passage through the mill, 
the strip is positively guided so that the entire 
installation is completely self-threading. Vertical 
edge control stands are provided at four points 
between horizontal stands. 

Upon leaving the final mill stand, the strip is 
dried by a wiper bridle, is continuously 
by a “ flying mike ”’ thickness gauge and is coiled 
by the winding reel. The reel is equipped with a 
16in diameter collapsible drum, a belt wrapyer 
mounted in a pit, a coil stripper and a hold-down 
device. All these auxiliaries are hydraulically 
actuated and are electronically controlled to 
obtain automatic cycling. The reel is driven by a 
15 h.p. variable speed d.c. motor which has 
magnetic amplifier control to facilitate constant 
tension winding. The entire electrical mill drive 
operates on the adjustable voltage system with 
controlled acceleration and deceleration and has 
special provision to maintain constant strip 
tension between stands. 

The mill illustrated has been installed by a 
leading American manufacturer of venetian 
blinds and awnings ‘and is used to process low - 
carbon steel and aluminium alloys to a finishing 
gauge of 0-006in in widths from 2in to 6in and 
at output speeds up to 1000ft per minute. Its 
heavy duty, high-precision design allows the mill 
to take total reductions of 95 per cent while 
maintaining tolerances as close as 5 per cent of 
thickness. Such accurate performance coupled 
with the high output capacity and relatively low 
cost of the mill make it a most useful tool for the 
custom-processing of specialty strip. Requiring 
only one operator and a helper, the machine 
makes it economical for many consumers of 
narrow strip to “roll it yourself’’ with con- 
sequent savings in raw material costs. 





Eight-stand tandem 6in x 8in two-high cold strip reduction mill with winding reel 
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Personal and Business 


Appointments 


Mr. J. C. Driver has been appointed chief inspector 
of West Instrument, Ltd. 

Mr. Eric Loram has been eae general sales 
manager of Small and Parkes, 3 


Mr. Joun Cruise has been appointed sales manager 
of the “* Salterpak ’’ division of Geo. Salter and Co., 
Ltd. 


Tue WALTER Kipp Company, Ltd., has announced 
the appointment of Mr. Andrew Smith as managing 
director 


Mr. F. Foster, A.M.I.E.E., has been appointed 
managing director of Crompton Parkinson (Stud 
Welding), Ltd. 

Mr. R. M. 1. Hosiit has been appointed manager 
of the transformer department of Ferranti, Ltd., in 
succession to Mr. J. E. L. Robinson. 

Hawker Sippetey Group, Ltd., has announced 
that Sir Roy Dobson has been appointed managing 
director of the company in succession to Sir Frank 
Spriggs. 

Mr. A. F. Jopiina, a director of Blackburn and 
General Aircraft, Ltd., has been appointed a director 
of Blackburn (Dumbarton), Ltd., and Thomas Green 
and Son, Ltd. 

EvecrrorLo Meters Company, Ltd., announces 
that Mr. N. Maggs has joined its systems engineering 
division as contracts engineer, and Mr. F. Cheventre 
as outside representative in the London and southern 


England areas. 

SHarpies Centriruces, Ltd., has announced that 
Mr. M. E. O’K. Trowbridge has been appointed 
managing director. Mr. J. J. Serrell has been 
appointed a director. 

Tue Puessey Company, Ltd., announces that Mr. 
Andrew M. Brown has been appointed executive 
director with special responsibilities as personnel 
co-ordinator. He will take up ais duties on July 7. 

Brisro. SippeLey ENoines, Ltd., Ormonde House, 
26/27, St. James’s Street, London, S.W.1, a new 
company formed jointly by Bristol Aero-Engines, 
Ltd., and Armstrong Siddeley Motors, has appointed 
Sir Mark Norman, Bt., as company secretary. 

WituiAM Doxrorp AND Sons, Lid., announces 
that Mr. Robert Atkinson, managing director of 
Hamworthy Engineering, Ltd., has been appointed 
managing director of its subsidiary company, William 
Doxford and Sons (Engineers), Ltd., and will take 
up his duties on September 1. 

THe Ruserom Company, Ltd., has announced 
that Mr. D. L. Irwin, Snr., has retired as managing 
director and has been succeeded by Mr. D. L. Irwin, 
Jnr., and Mr. G. D. L. Goslett as joint managing 
directors. Mr. Irwin, Snr., retains his seat on the 
board as consultant director and his appointment as 
chairman. Sir Richard Yeabsley has been appointed 
deputy chairman. 


Business Announcements 


BRITISH AND COMMONWEALTH SHIPPING COMPANY, 
Ltd., states that Mr. Douglas Swanson has retired 
from the Union-Castle Line. 

Crorrs Enornerrs (HOoLpINGs), Ltd, has 
announced the opening of a subsidiary company, 
Crofts U.S.A., Ltd., Chicago, to deal with trading 
activities in the U.S.A. 

Perry AND Co. (Holdings), Ltd., has announced 
the formation of Perry Industries S.A., 26, Rue de 
Bordeaux, Brussels, 6. Mr. S. V. Delo has been 

managing director. 

Ruston-Bucyrus, Ltd., Lincoln, announces that 
it is represented in South-West England by Mr. F. B. 
Lawrence, 38, Stoke Road, Taunton, and in South 
Wales Mr. J. N. Revill, 31, Ashgrove, Whit- 
church, iff. 

Rowis-Royce, Ltd., has set up a subsidiary com- 
pany in Brazil to manage an overhaul and spares 
depot for their turbine and diesel engines. Present 
firm orders for civil airliners will result in nearly 150 
R.-R. turbines being in service in — —— by 
1 principally “ Dart” ler turbines in 
Viecoent Fairchi ilt ** F.27 *’ machines. 

Tue Associatep Exactricat Inpustries, Ltd., 
Crown House, Aldwych, London, W.C.2, states that 


the turbine-generator division, managed by Metro- 
politan-Vickers Electrical Company, Ltd., and the 
heavy plant division, by the British 
Thomson- 


Houst 
. The following management appointments 
made :—Heavy Plant Division: Mr. L. 


Drucquer, divisional ganeral manager ; Mr. L. D. 
Anscombe, divisional chief engineer; Mr. C. W. 
Furniss, divisional manufacturing manager; Mr. 
R. M. Grant, divisional commercial manager ; Mr. 
N. R. D. Gurney, divisional executive (Manchester). 
Turbine-Generator Division: Mr. R. J. Cochran, 
divisional general manager and divisional commercial 
manager ; Dr. W. H. Darlington, divisional chief 
mechanical engineer ; Mr. W. N. Kilner, divisional 
chief electrical engineer; Mr. R. R. Whyte, divisional 
manufacturing manager (Trafford Park); Mr. 
D. R. S. Turner, divisional manufacturing manager 
(Larne); Mr. J. G. Boddy, divisional executive 


(Rugby). 
Contracts 


RUSTON AND Hornsby, Ltd., is to export to Russia 
a 1000kW Mark TA turbo-generator mounted on a 
special rail wagon to provide a mobile electric 
generating plant. This is, we are informed, the first 
instance of a British industrial gas turbine being used 
in Russia, although, of course, British aero engines 
have been widely used and adapted in that country. 


HUMPHREYS AND GLASGOW (CANADA), Ltd., has 
received a contract for what is believed will be the 
world’s first thorium recovery plant. This is to be 
built near the Aigom Quirke mine at Blind River, 
5 miles north of Elliot Lake, Canada. The company 
will be responsible for the design and construction of 
the plant and for the installation of the special 
equipment needed. process evolved by Dow 
Chemicals in smaller pilot plants will be adapted for 
treating the thorium concentrates, thorium sulphates 
and thorium oxide. It is expected that operation 
will be under way by January, 1959, with the plant 
working at capacity by May, 1959. 

Miscellanea 

PLANT AT HoscaR SEWAGE PURIFICATION WoRKS. 
—In our issue of June 13 last, we published an article 
with the above title, which concluded with a descrip- 
tion of the heat exchange systems associated with the 
dual fuel engines installed at Hoscar. Sludge is 
heated by the engine cooling water, as shown in the 
diagram on page 899. At the foot of the first column 
of this page, the temperatures given are not correct. 
At the inlet to the engines, the cooling water tempera- 
ture is in fact at about 140 deg. Fah., and at the outlet, 
before it passes through the exhaust gas heater, its 
temperature is about 150 deg. Fah. 

Motor VEHICLE Stratistics.—The May, 1958, 
Monthly Statistical Review of the Society of Motor 
Manufacturers and Traders, Ltd., shows that in 1957 
Great Britain was the second largest exporting country 
of both cars and commercial vehicles, exporting 
426,272 cars against 515,882 by Western Germany 
and 123,283 commercial vehicles against 193,813 by 
United States of America. The commercial vehicles 
were divided quite evenly over the continents at 
roughly 20,000 to Europe, America, Asia and 
Oceania, with Africa taking 37,000 ;_ the cars, how- 
ever, varied widely, 100,000 going to Europe and 
143,000 to America, in both of which markets 
Western Germany is the largest exporter. 

TriaL Caste Lai in Cook Srrait.—We learn 
that the length of submarine power cable manufac- 
tured by the B.L.C.C. group of companies for trials 
in the Cook Strait was laid on May 31, under the 
control of engineers from British Insulated Callender’s 
Construction Company, Ltd. The trial length was 
laid by the cable-ship N.Z.G.S. “* Matai,’ seawards 
from Oteranga Bay, which is on the North Island 
shore of Cook Strait south of Cape Terawhiti. The 
cable is anchored and will be allowed to remain on 
the sea-bed for as long as possible. This single-core. 
pre-i ted high-pressure gas-filled cable is 
designed for a direct current voltage of 250kV, has 
an overall diameter of Sin and is half-a-mile long. 

LaRGE HELICOPTER AIRBORNE.—Last month there 
took place the first flight of this country’s largest 
helicopter, the prototype Westland “ Westminster.” 
The construction of the “* Westminster ”’ started only 
eight months ago, and pre-flight ground trials took 
only twelve days : this celerity is attributable to the 
derivation of the machine from the Sikorsky “* S.56,”’ 
from which it differs in having gas turbine engines, a 

ir of Napier “ Eland ”’ fixed-shaft turbines driving 
rom the exhaust end. The fuselage is quite different 
from that of the earlier machines, the engines being 
mounted on top of it: the prototype has a steel 
tube framework and from it will be evolved a “ flying 
crane” utility — be followed BeBe 
machine to carry forty-five . aircra 
weighs nearly 14 tons, has a 7Oft _ fuselage, and 
should have a range of 400 miles and a cruising speed 
of 150 m.p.h. 


ANALOGUE COMPUTER FOR REACTOR PROBLEMS.— 
The makers inform us that, less than a year after the 
original plans were made to design and manufacture 
it, the first EMIAC II general-purpose analogue 
computer has been delivered to the Hawker Siddeley 
Nuclear Power Company at Slough. We under- 
stand that this computer has now gone into full-scale 
production at the Hayes factory of E.M.I. Electronics, 
Ltd. It is stated that the versatility of the computer 
enables a single module, or a combination of several, 
to be used, according to the complexity of the prob- 
lem to be solved. The various computer units are 
interchangeable in a standard rack. The computer 
uses time division, or mark space ratio multipliers. 
This system has been developed by E.M.I. to a point 
where they consider that it compares favourably in 
accuracy with a conventional servo-driven potentio- 
meter multiplier. 


MAGNETIC CHUCKS.—A magnetic chuck, par- 
ticularly intended for use on production grinding 
machines, where maximum table loading of relatively 
small components is required, is now being made by 
James Neill and Co. (Sheffield), Ltd., Sheffield, 11. 
These fine pole permanent magnet chucks have a 
high effective magnetic area on their work-holding 
surfaces, and the model at present available has a 
working surface of 18in by 6in. It is understood that 
similar chucks will shortly be available for table 
sizes of 24in by 8in as well as for 10in and 12in wide 
tables in any multiple lengths of 18in. On this design 
of chuck the “inner” poles extend from edge to 
edge with a castellated arrangement of the poles 
providing the major holding area in the centre. The 
“outer’’ poles are linked together, thus enabling 
magnetic flux from all magnets to be fed to a single 
workpiece placed anywhere on the chuck surface. 


Heavy-Duty LIFTING MAGNeET.—A heavy-duty lift- 
ing magnet, 5Sin long by 48in wide, now being made by 
Rapid Magnetic Machines, Ltd., of Lombard Street, 
Birmingham, 12, is designed for handling material 
from haphazardly stacked stockpiles. It is designed 
to overcome a disadvantage of the more general 
circular pattern magnets, in which the penetrative 
qualities are disposed only at the centre pole or over 
about one-third of the diameter of the magnet. In 
the new rectangular magnet the powerful impinging 
field, ranging over the entire length of the operating 
face, is stated to give a substantial increase in pay- 
load of approximately two and a half times that of a 
comparable circular pattern. In one application the 
5Sin long by 48in wide magnet is successfully handling 
8-ton lifts of loose 2}in square billets, in the railway 
sidings of a large works in Manchester. If required, 
specially constructed motorised spreader beams can 
be incorporated to enable a load to be rotated through 
90 deg. 

Press BRAKES.—An interesting film on press 
brakes, produced by the Bronx Engineering Company, 
Ltd., Lye, Worcs, and W. E. Norton (Machine Tools), 
Ltd., Grosvenor Gardens House, London, S.W.1, was 
shown recently to an invited audience in London. 
This film graphically describes the versatility of 
“ Bronx ”’ presses when fitted with standard tooling 
for the production of all kinds of sheet metal and 
light plate components. It was taken in the press 
shops of a number of firms engaged in both long run 
and batch production of parts, and includes interesting 
examples of many multiple folding and forming 
operations not generally associated with press brakes. 
The film emphasises how standard tooling can be 
supplemented by special tooling to widen the scope 
of press brakes, and how economies in manpower 
and plant can be achieved by two or more men carry- 
ing out a sequence of operations on a single machine. 
We understand that copies of the film are now available 
for showing at firms which are users of press brakes 
or anticipate installing press equipment. 

INDUSTRIAL FiL_ms.—Two new films entitled 
“ Phoenix City ’’ and ‘“ All Aboard,”’ both in East- 
man colour, were shown by Bowaters Sales Company, 
Ltd., in London last month. The war-damaged 
city of Coventry was chosen as the setting for the 
first of these films, “* Phoenix City,’’ which illustrates 
some of the many uses of Bowater insulation board 
and metal fixings systems. The film runs for nineteen 
minutes. “ All Aboard,” an animated cartoon film, 
which runs for ten minutes, describes the raw materials, 
the manufacturing processes, the types of board 
available and their applications both in building and 
in industry. Both films are available on loan in 
35mm and 16mm sizes. A film of press brake tool 
applications has been produced by the Bronx Engin- 
eering Company, Ltd. It illustrates the wide variety 
of work which can be carried out by means of a 
press brake and explains how simple types of tools 
can be used to form up complicated sections. The 
film runs for twenty minutes and is available on loan 
in 16mm size in a number of different languages. 
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British Patent Specifications 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. When an 
abridgment is not illustrated the specification is without drawings. 
The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of publication of the 
complete specification. Copies of wae may be obtained 
at the Patent Office Sales Branch, 15, Southam; Buildings, 
hancery Lane, W.C.2, 3s. 6d. each. 


CONTRACTORS’ PLANT 


795,931. September 9, 1955.—BucKETS FOR DRrEDG- 
ING AND EXCAVATING APPARATUS, Wilhelm 





Kalis, a subject of the Queen of the Netherlands, _ 


and Hermanus Wouter Kalis, a subject of the 
Queen of Great Britain, both of 14, Dartmouth 
Street, London, S.W.1. 3 
As shown in the drawing, the dredging bucket 4 
is of any suitable scoop-like shape, having a closed 
bottom B and means C whereby it may be attached to 
an endless chain in a dredging apparatus. A flexible 
lining D of sheet rubber or other suitable material 
is disposed within the bucket to fit reasonably closely 
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to the inner surfaces of the bottom B and the lower 
parts of the walls of the bucket. At its free edge the 
lining D is secured to these walls (as shown) by a 
steel clamping strip E held by nuts on threaded studs 
welded on the inner surface of the bucket. In the 
portion of the bucket covered by the lining there are 
formed relatively small air-inlet apertures. When 
the bucket is inverted to discharge a load of cohesive 
material, the lining D is free to move away from the 
bottom and the dotted lines indicate the position 
assumed by the lining when it is completely turned 
inside-out. It is readily pushed back into its original 
position by the material entering the bucket as it 
scoops up another load because the lining cannot 
overhang the edges of the bucket at the mouth.— 
June 4, 1958. 


MINING ENGINEERING 


796,409. September 17, 1954.—THE CONTROL OF 
CoaL-WASHING APPARATUS, The Automatic 
Coal Cleaning Company, Ltd., 68, Lowther 
Street, Carlisle, England. (Inventors: Walter 
May Wallace and James Donald Menzies.) 

The invention provides a system for controlling 
coal washboxes, comprising a number of fluid- 
operated valves for regulating the removal of discard 
from a washbox, a governor responsive to the quan- 
tity of discard material in the box and a pilot valve 
for the automatic control of the supply of fluid for 
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operating the regulating valves. The governor is 
connected to the pilot valve so that the indications 
imparted by the r control the pressure of 
the fluid supply for operating the regulating valves. 
In this way a large number of regulating valves can 
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be operated. Referring to the drawing, air under 
pressure from A is fed to a pilot valve B of the kind 
described in ification No. 722,993 through a 
throttle valve C. A governor D responsive to con- 
ditions in the washbox is connected to the pilot valve 
B through a cam or diaphragm, to control the pressure 
of air supplied from the pilot valve to discard regulat- 
ing valves E, F, &c., situated in the discharge com- 
partment and which control only the flow of air 
between the compartment and the atmosphere. 
The coal washing box is operated by air admitted 
through a valve G. Water is supplied at H. The 
washbox is fed with raw coal at J, forming a bed K 
which is separated by pulsations of water in the 
spaces L into an upper layer M of coal, which is 
discharged at N, and a lower layer O of shale which 
is discharged between gates P and R. The valves 
E and F control the air outlet from the air chamber S 
at the discharge side of the box to atmosphere. 
When the valves E and F are closed, pulsations of 
water between the shale discharge gates P and R 
are sup) and the discharge of shale is stopped. 
If the depth of the shale layer O increases, the gover- 
nor D allows the valves E and F to open, and as 
air can then pass in and out of the air chamber S, 
the water can pulsate and shale is then discharged. 
The rate of discharge of shale, for a given setting of 
the gates P and R depends on the degree of opening 
of the valves E and F. The governor D responds to 
the thickness of the shale layer O and actuates the 
pilot valve B so as to cause the rate of discharge of 
shale to be increased when the thickness of the shale 
layer increases and vice versa, with the object of 
keeping the thickness of the shale layer as nearly as 
possible constant. A recorder T records fluctuations 
in the pressure of the controlling air supplied to the 
valves E, F, &c., and may be calibrated in units 
indicating the degree of valve opening, tonnage of 
material extracted, or any other quantity which is a 
— of the degree of valve opening.—June 11, 
1958. 


INTERNAL COMBUSTION ENGINES 


796,473. October 2, 1956.—HicH-Spreep “V” 
Enatnes, The Maschinenfabrik Augsburgnurn- 
berg A.G., Stadtbachstrasse 7, 13b, Augsburg 2, 
Germany. 

The invention is especially concerned with high- 
speed “ V ” engines, of the kind having two connect- 
ing rods, connected to a common crank pin, one of 
the connecting rods being forked at the crank pin 
end to surround the corresponding end of the other 
or inner connecting rod. The invention provides 
a construction in which the connecting rods are 
respectively mounted on independent two-part 
bearing bushes which are in turn mounted on the 





: ures on opposite 

pin and parallel to the axis, the pins being positioned 
respectively in the shank and bearing cap. As a 
result of this measure, the forked connecting rod 
can be kept to smal! dimensions and assembly of the 
inner rod greatly facilitated whilst at the same time 
the strength of the rod is increased, since the notch 
effect caused by the threading cannot be effective in 
the connecting rod itself.—June 11, 1958. 


ELECTRICAL ENGINEERING 


April 28, 1956.—Evecrric INSULATORS 
FOR OVERHEAD Lines, George Osborne McLean, 

“ Four Winds,” Station Road, Nailsea, Somerset. 
_The invention relates to the insulating of extra 
high voltage overhead conductors in the field by 
applying the technique of the electrical condenser, 
also known as capacitor, at each su ing structure. 
The object of the invention is to eliminate the high 
stresses on the insulating material at supporting 
structures of high voltage lines, and to allow some 
flexibility to the conductors at points i Sn gat 
The upper view of the drawing is a secti view 
of the bare conductor A at the locality of the formed 
insulator. One method of achieving this formation 
is by lapping round the conductor for a length and 
to a thickness determined by the voltage gradient 
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between conductor and supporting structure, a thin 
dielectric tape B of plastic material such as polythene, 
which retains its flexibility during and after lapping. 
For a shorter me but symmetrical about the ver- 
tical centre line of the dielectric cylindrical shape, is 
a a ee ee co, or 
graphite paste is applied. ive of the 
dielectric flexible tape and metallic foil ages are 
applied as shown until the total number of designed 
electrical steps have been made and the outside 
diameter and =——< the final dielectric layer have 
been achieved. whole insulator is then sprayed 
or brushed with varnish, hard setting plastic or 
silicone rubber to ensure a weather-resi skin, 
An alternative method of forming the s of the 
insulator is to wind a continuous sheet of the plastic 
dielectric material on to the conductor. With either 
method, a suitable machine can be used for wrapping 
and regulating the tension.—June 11, 1958. 


RAILWAY ENGINEERING 


796,340. 5 7, 1955.—Soie Pap Por Raw CHairs, 
James Walker and Co., Ltd., “ Lion” Works, 
Woking, Surrey, England. (Inventor: Robert 
Hacking Hargreaves.) 

The invention relates to an insulating sole pad 
which when applied to a laid track may be i 
beneath a chair without having to dismantle the 
track. Broadly, the invention consists of a sole pad 
having a cut or slot extending from each holding- 
down bolt hole to the edge of the pad to permit the 











beneath each chair, 
is is effected by first 
under the chair and causing 


i 
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replacement purposes, the above pro- 

the holding-down bolts have been 
slackened back, is reversed. If will, of course, be 
understood that when laying a new track or relaying 
an old track the pads may be placed in position before 
the chairs are laid or with the chairs.—June 11, 1958. 
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British Standards Institution 


All British Standard Specifications can be obtained from the 
Department of the Institution at 2, Park Street, London, W.1. 


WHITEHEART MALLEABLE IRON CASTINGS 


No. 309 : 1958. Price 4s. Two grades of White- 
heart malleable iron castings (W22/4 and W24/8) 
form the subject of this revision of the 1947 edition 
of B.S. 309. It states that the chemical composition 
of the metal of the castings is considered to be of less 
importance than the mechanical properties. In con- 
sequence, compliance with the requirements of the 
specified tests is to be regarded as the main criterion 
of the materials “ suitability for purpose.”’ : 

The provision and heat-treatment of two sizes of 
test bar are specified, as are tensile test and a bend 
test ; provision is made for additional tests to be 
undertaken by arrangement with the manufacturer. 
Alternative dimensions for the tensile test bars which 
are given are based on practice in several other 
countries, and they have been included in order to 
gain experience with them in the United Kingdom, and 
to facilitate the exchange of information with other 
countries. 


GAS METER UNIONS AND ADAPTORS 


No. 746:1958. Price 5s. The main changes 
embodied in this revised standard are the inclusion 
of requirements for unions of 2in nominal size, and 
of tables of dimensions for adaptors and adaptor 
washers. Slight alterations have also been made to 
the limits for screw threads, but they will not affect 
in bility between parts produced according 
to the 1937 edition of the standard. The publication 
specifies materials and screw threads and includes ten 
dimensional tables relating to bosses, nuts, liners, 
adaptors and washers. Two appendices deal with 
* Nominal Sizes” and “ Method of Test for the 
Flexibility of Rubber Material.” 


NON-FLUORESCENT MAGNETIC FLAW 
DETECTION INKS FOR FINISHED 
MACHINED AIRCRAFT PARTS 


No. M.27 : 1958. Price 4s. This standard specifies 
the requirements necessary for inks suitable for use 
on aircraft parts for which magnetic flaw detection 
is a design requirement. It defines the composition 
of the ink and specifies the materials to be used in its 
manufacture. There are requirements for inspection 
of the ink and for its marking. Tests deal with 
determination of solid content, functioning and 
corrosion. 


METHODS OF TESTING VULCANISED 
RUBBER 


No. 903. Part A5: 1958, “ Determination of 
Tension Set.” Price 4s. This publication replaces 
Part 16 of the 1950 edition of B.S. 903, and its tech- 
nical content is virtually unaltered. Apart from con- 
taining definitions and a summary and explanatory 
note covering the method of test, the document gives 
details of the test piece, apparatus, procedure and the 
way in which results are to be calculated. 


RINGELMANN CHART 


No. 2742C. Price 3s. This new publication 
is the British Standard version of the Ringelmann 
chart, by means of which a visual assessment can be 
made of smoke emission from industrial chimneys. 
This method has been made the basis of assessing 
conformity with legislation under the Clean Air Act, 
which became fully effective on June 1. The chart 
will provide a standard yardstick for use in connection 
with the new legislation. The Act forbids pollution 
of the air by “ dark smoke,” the definition of which is 

‘ smoke as dark as or darker than Shade 2 on the 
Ringelmann chart. The chart, printed on white 
board, consists of five 10cm squares ranging from 
No. 0, which is left white to indicate “ no smoke,”’ to 
No. 4, which is criss-crossed with thick, black lines 
to simulate black smoke. A black strip above the 
No. 4 square assists quality control during printing 
of the chart. a ; 

In practice the density of smoke emitted by a 
chimney is estimated by comparing the smoke with 
a Ringelmann chart held at such a distance from the 
observer that the black lines on the chart seem to 


THE ENGINEER 


merge into the white background producing, for each 
shade, an ey uniform shade of grey. In 
producing new chart a board has been chosen 
which will not be affected by water vapour in the 
atmosphere. Special care has been taken in the 
printing to achieve a high degree of accuracy. 

Users will find the separate publication “ Notes 
on the Use of the Ringelmann Chart” (B.S. 2742. 
Price 2s. 6d.) useful for reference. 


MACHINE SCREWS (UNIFIED THREADS) 
FOR AERONAUTICAL PURPOSES 


No. A.204 to A.209 : 1957. Price 7s. 6d. This new 
British Standard specifies requirements for machine 
screws with Unified threads, for aeronautical pur- 
poses. It defines the dimensions, materials, finish 
and part numbers for 100 deg. countersunk head and 
pan head machine screws in steel, corrosion-resisting 
steel and aluminium alloy. Four sizes of screw are 
provided in each material, 4-40 UNC, 6-32 UNC, 
8-32 UNC and 10-32 UNF, in lengths ranging from 
tin to Hiin. 


Launches and Trial Trips 


NortTH COUNTESS, cargo ship; built by the 
Blythswood Shipbuilding Company, Ltd., for Pan- 
conquista Compania Naviera S.A. ; length 485ft, 
breadth 67ft 6in, depth 41ft 10in, deadweight 15,200 
tons on 31ft draught (closed shelter), trial speed 16 
knots on 27ft 6in draught (open shelter), six holds, 
one 50-ton, one 25-ton and twelve 10-ton derricks, 
electric winches ; three 300kW diesel-driven gener- 
ators ; Hawthorn-Doxford opposed piston, dia- 
phragm oil engine 7200 b.h.p. Launch, April 16. 


WIMBLEDON, closed shelter deck cargo liner ; built 
by Barclay, Curle and Co., Ltd., for the Britain 
Steamship Company, Ltd.; length overall 487ft, 
breadth 63ft, depth to bridge deck 47ft, gross ton- 
nage 9300 ; five main holds, derricks to lift 30 tons, 
20 tons and 10 tons, electric deck machinery ; two 
290kW diesel-driven generaturs, one 300kW Ruston 
Hornsby gas turbine generating set ; Barclay Curle- 
Doxford opposed piston diaphragm oil engine, six 
cylinders, 670mm diameter by 2320mm combined 
stroke. Trial, April 17. 


DroxForD, salvage ship ; built by John Lewis and 
Sons, Ltd., for Risdon Beazley, Ltd. ; length between 
perpendiculars 205ft, breadth moulded 37ft, depth 
moulded 18ft, gross tonnage 1302; single deck ; 
steam deck mahinery ; triple expansion engine 1150 
i.h.p. takes steam at 225 tb per square inch from a 
Scotch boiler. Trial, April 17. 


EDENMORE, ore carrier ; built by the Blythswood 
Shipbuilding Company, Ltd., for Furness Withy and 
Co., Ltd. ; length 482ft, breadth 67ft, depth to upper 
deck 36ft 7in, three ore cargo holds with wing tanks, 
service speed 12 knots ; three 150kW diesel-driven 
generators ; Rowan-Doxford opposed piston, dia- 
phragm oil engine, four cylinders 670mm diameter by 
2320mm combined stroke, 4000 b.h.p. Trial, April 18. 


TEMPLE MAIN, cargo liner ; built by the Caledon 
Shipbuilding and Engineering Company, Ltd., for 
the Temple Steamship Company, Ltd.; length 
between diculars 425ft, breadth moulded S8ft 
6in, depth to shelter deck 37ft 9in, deadweight 10,400 
tons on 26ft Ildin draught, gross tonnage 8005 ; 
service speed 12 knots; five cargo holds, bipod 
masts, one 50-ton, six 10-ton, six 5-ton; electric 
deck machinery, three 200kW diesel-driven gener- 
ators ; Vickers-Doxford oil engine 3300 b.h.p. at 
108 r.p.m. Trial, April 19. 


KaTEA, cargo ship ; built by Alexander Stephen 
and Sons, Ltd., for the Union Steam Ship Company 
of New Zealand, Ltd. ; length 325ft, breadth Sift, 
depth 26ft ; MacGregor hatch covers, twelve der- 
ricks, three hatches, electric winches; Stephen- 
Sulzer single-acting diesel engine, six cylinders 600mm 
diameter by 1040mm stroke, 2410 b.h.p. at 128 
r.p.m. Launch, April 22. 


HUNTSFIELD, cargo ship ; built by the Burntisland 
Shipbuilding Company, Ltd., for the Power Steamship 
Company, Ltd. ; length between perpendiculars 450ft 
3in, breadth moulded 63ft 1lin, depth moulded to 
shelter deck 40ft Sin, deadweight 12,070 tons on 27ft 
104in draught ; four main cargo holds and deep 
tanks : four 210kW _ diesel-driven alternators ; 
Kincaird - B’and W single-acting, diesel engine 6600 
b.h.p. at 107 r.p.m. Trial, April. 

ARALUEN, closed shelter deck cargo ship ; built by 
Smith’s Dock Company, Ltd., for The Australind 
Steam Shipping Company, Ltd. ; length between 
perpendiculars 440ft, breadth moulded 60ft 3in, depth 
moulded to upper deck 38ft 9in, deadweight 11,050 
tons on 28ft 6in draught, service speed 14} knots ; 
five cargo holds, one 70-ton, eight 10-ton and six 
5-ton derricks, electric winches, three 200kW diesel- 
driven generators; Hawthorn-Doxford opposed 
piston, two-stroke diaphragm engine, five cylinders 
670mm diameter by 2320mm combined stroke, 
5500 b.h.p. at 115 r.p.m. Trial, April. 
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BIRCHBANK, cargo ship ; built by William Doxford 
and Sons (Shipbuilders), Ltd., for the Bank Line, 
Ltd. ; length between perpendiculars 450ft, breadth 
moulded 62ft, depth moulded 38ft 6in, deadweight 
12,120 tons on closed shelter deck draught ; one 25- 
ton, four 10-ton and ten 5-ton derricks, electric 
winches ; Doxford opposed piston oil engine, four 
cylinders 700mm diameter by 2320mm combined 
stroke, 4800 b.h.p. Trial, May 5. 


AUCKLAND Star, refrigerated cargo ship ; built 
by Cammell Laird and Co. (Shipbuilders and 
Engineers), Ltd., for the Salient Shipping Company 
(Bermuda), Ltd.; length overall 570ft, breadth 
moulded to shelter deck 48ft 9in, draught moulded 
31ft; twelve passengers ; two continuous steel 
decks, seven holds, general cargo 320,000 cubic feet, 
insulated cargo 505,000 cubic feet, derricks to lift 5, 
10 and 15 tons, electric winches; four 330kW 
diesel-driven generators ; one set of double reduc- 
tion geared turbines take steam at 500 lb per square 
inch and 800 deg. Fah. from two Babcock and 
Wilcox integral furnace watertube boilers. Launch, 
May 2. 

DuKE OF SPARTA, Cargo ship ; built by the Furness 
Shipbuilding Company, Ltd., for the Trent Maritime 
Company, Ltd.; length between perpendiculars 
480ft, breadth moulded 66ft, depth moulded to upper 
deck 42ft 6in, capacity 833,780 cubic feet, deadweight 
15,750 tons on 31ft 2zin summer draught; five 
holds, fifteen derricks, electric winches ; three 200kW 
and one SOkW diesel-driven generators, Hawthorn- 
Doxford single-acting two-stroke opposed piston oil 
engine, five cylinders 670mm diameter by 2320mm 
combined stroke, 5500 b.h.p. at 115 r.p.m., arranged 
to burn heavy fuel. Launch, May 2. 


Catalogues and Brochures 


WitttamM Jessop AND Sons, Ltd., Sheffield—Information 
Sheet No. M783, dealing with the welding of titanium alloys. 


ANGULA ENGINEERING COMPANY, Ltd., Glaskin Mews, Pem- 
bury Road, Clapton, London, E.5.—Illustrated leaflet describing 
a parallel motion drafting machine. 


TURNERS ‘Aspestos CEMENT COMPANY, Ltd., Trafford Park, 
Manchester, 17.—Data and information booklet describing 
— Standard lightweight asbestos cement corrugated 
8 ts. 

THe MorGan Cruciate Company, Ltd., Battersea Church 
Road, London, S.W.11.—Illustrated leaflet describing the 
history and development of the company. A complete list of 
products and subsidiary and associated companies is included. 


THe CONSOLIDATED PNEUMATIC Toot Company, Ltd., 232, 
Dawes Road, London, S.W.6.—Illustrated brochure giving 
details of pendant hoists, horizontal bench and wall rams, 
vertical inverted and table top rams, the new cushioned ram, the 
pendant hoist with sensitive control valve, and rams equipped 
with movable trunnions. The brochure contains general sum- 
maries with capacities and types. 

THe ENGLIsH Exvecrric Company, Ltd., Stafford.—Publica- 
tions entitled “‘ Open-Type Substation Fusegear,’’ “‘ Red Spot 
Heavy Duty Fuseboards,”’ “ British Standard Dimensioned 
Ventilated otors, ‘C’ Range,” “4 H.P. ‘Magamp’ Motor 
Control Unit,”’ “3 H.P. Motor Controller,” ‘‘ Nuclear Reactor 
Simulator,” “E.H.V. Air-Blast Circuit Breakers, 220-345kV 
Frame ‘m,’”’ “ Rectifier Equipments for Industrial D.C. Sup- 
plies—up to 210A—up to V,’’ “Germanium Rectifiers,”’ 
“* 66/69kV Outdoor Oil Circuit Breaker Type OKM6,”’ “ Metal- 
Clad Switchgear for 33kV Service,’ and “ Control Switch— 
Type ODC.” 


Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 

notices of meetings inserted in this column, are requested to note 

that, in order to make sure of their insertion, the necessary informa- 

tion should reach this office not later than a fortnight before the 

In all cases the Time and PLACE at which the meeting is 
to be held should be clearly stated. 


meeting. 


PHYSICAL SOCIETY 


To-day and Sat., July 4 and S.—Orticat Group : Department of 
Glass Technology, Sheffield University, “ Elmfield,’’ Northum- 
berland Road, Sheffield, 10, Summer Provincial Meeting. 


ROYAL INSTITUTION OF CHARTERED SURVEYORS 


To-day and Sat., July 4 and 5.—The University, Exeter, Annual 
preg mma “ The Development of Land as an Investment for 
the Future.’ 


Advanced Engineering Courses 


Applications of Computers. THe UNiversiry OF NOTTINGHAM, 
DEPARTMENT OF MECHANICAL ENGINEERING, University Park, 
Nottingham. One week's residential course, Monday to 
Friday, September 15 to 19. Course, including notes, ten 
guineas. Accommodation, eight guineas. 


Graduate Course in Engineering Production. DepaRTMENT OF 
ENGINEERING PRODUCTION, The University, Edgbaston, 
Birmingham, 15. Post-graduate course of studies leading to 
the degree of Master of Science and to the Diploma for Gradu- 
ate Studies in the Principles of Engineering Production and 
Management. Application for admission to the course, which 
soy Po year, should be submitted to the Registrar by July 30. 

ee é 


Graduate Course in Operational Research. DEPARTMENT OF 
ENGINEERING PRODUCTION, The University, Edgbaston, 
Birmingham, 15. Post-graduate course of studies leading to 
the degree of Master of Science in Operational Research. 
Application for admission to the course, which lasts ene year, 
should be submitted to the Registrar by July 30. Fee £95. 
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Water vapour is always present in compressed air, 
building up unseen corrosion, blockages 
and, finally, expensive maintenance problems. 


Birlec Adsorbers banish water worries and problems dry up! 


a 





This milk bottling plant at Nottingham 





Co-operative Society is fed with DRY 


compressed air from a Birlec Adsorber. 











No water in their pneumatics! 
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Dryer Division of BIRLEC LIiMiteo An AE.l. Company 
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More braking power in less space 
Goodyear ‘Ausco’ Double-disc brakes 


"ULLAL 


poe 


FOR INDUSTRIAL BRAKING where high 
torques within small envelope dimensions 
are required, specify Goodyear ‘ 
a range of mechanically actuated disc 
brakes of special design. 

The outstanding advantages of Goodyear 
* Ausco’’ Double Disc brakes, apart from 
low cost, include: large friction area with 


Ausco * — 


ae 


two identical discs faced on both sides, 
extremely low rate of lining wear, simple 
mechanism, self-energised braking on the 
ball and ramp principle, equally effective 
in either direction of rotation, positive 
control and easy low-cost maintenance. 

A Goodyear representative will gladly 
discuss your braking problems with you. 


= a ain a | pe} F 


THE GOODYEAR TYRE & RUBBER CO (G.8.) LTO 


ENGINEERING PRODUCTS DIVISION, WOLVERHAMPTON 
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KEEPING YOUR HANDS OFF process steam operations which can be better 


done automatically is common sense, as far as it goes. Take Sarco 
automatic temperature controls into your thinking, and you can safely 
go the whole way. 

You can, for example, have another look at your processing 
temperatures. 

All too often, these are unprofitably high. The product isn’t necessarily 
better (often the reverse) and fuel is wasted. 

But if the working temperature is reduced, is there any guarantee that it 
won’t drop below the minimum? Sarco controls remove this doubt, 
this obstacle to a sound processing technique. 

Automatic and reliable, they let you get on with other things. 
self-acting and robust, they do the job with no fuss and little 
maintenance. They are not expensive to buy or install, because they 
don’t need to be. 

And ‘it’s quite a thought that, if you do need a Sarco control, you’re 
already paying for it... 


Spirax-Sarco Ltd 


Simple, 


Please send full details and drawings for the simple, 
automatic temperature control Of .....+.00000-.00s00e00es 


NAME 
ADORESS 


EG758 


Spirax-Sarco Ltd. Cheltenham, Glos. Phone: Cheltenham 5175-76 
London: 28 Victoria Street, SW1 Abbey 6101-3832 
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PAN GRINDING MILLS 


HAMMERED OR 
HYDRAULIC PRESSED 
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IN STEEL 
BLACK OR MACHINED REVOLVING OR STATIONARY PANS 
TO 24 TONS PMOVER OR UNDER ORIVEN 
* Smedley Brothers. I’ 
INCE FORGE CO. WIGAN Belper. Derbyshire. 








PARKS FORGE LTD 
PROPRIETORS 


Telephone: Belper 12 


























automatic screens 


FOR CONDENSER COOLING 
WATER - POWER STATIONS 
WATERWORKS - FACTORIES 
PAPERMILLS & TANNERIES 





WATER & VACUUM 


ee | 


H ! 
| PUMPS FOR AIR } 


F. W. BRACKETT & CO. LTD. 
COLCHESTER Telephone: 3958 
P970 





HERES REAL 
V BELT 
ECONOMY/ 














OPTIMAT 
eZ 

ADJUSTABLE VEE BELTING @& 
Ask for literature to see how GZ 
OPTIMAT CUTS BELTING COSTS EZ ae 
Supplied in nine sections, including A, B,C, D & M 3, “CR 
sections. In coils from 170 to 220 feet. Shorter ZS inven 
lengths supplied. CA “on 
Have a belt made to your requirements and prove its Ze, — 
efficiency for yourself. A . 
Obtainable from your usual merchant. In case of difficulty write to Fs, 


F. TAYLOR & SONS (Mic) LIMITED GG 


BARR HILL WORKS, BOLTON RD., SALFORD 6, LANCS. Tel.: PEN. 1341/3 
Distributors’ enquiries invited. : 
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> buys this new handy mixer that 
will pass through a 26 doorway! 






and the time and 
labour you save 
will soon repay its cost 


Here’s the mixer that will make your maintenance 
men’s eyes glint and save pounds in time and 
labour on jobs that need concrete, mortar, 
tarmacadam, or plaster. Machine beds or 
building with bricks, floor patching or car parks 
—every one a quicker and better job. The Parker 
* Mini-Giant ’ is simple to use, easy to maintain, 
light enough for one-man moving, small enough 
to go anywhere. Real value-for-money and a 
practical proposition in every way, it is backed 
by first-class after-sales service from a chain of 
Service Depots. 


The NEW 
PARKER 


‘MINI-CIANT CONCRETE MIXER 





Please send full details of the new Parker ‘Mini-Giant’ mixer | Balanced steel drum ; All-steel construction ; Roller bearings 
| throughout ; Easy and positive tilting control ; Robust, easy-to- 
| NAME, ..ccccccccsscrsccvcccccccescerarseeseseseereveesesessssvcevessese service transmission. Engine and drive fully protected H Standard 
| : | side or end discharge model, with cushioned rubber tyres and 1 h.p. 
| PE 6 6.5.0.6 0460 6506 deca eee eek eh ed aA CER Cesoabs CONh i oer beus¥eei eke | petrol engine £86. Electric motor also available. 


| 5 Te Se gig LUMSG alls Sane COMMA ROSY o VLEET Ae bone Ce shia nutans kee | Credit Sale Terms if desired—£18 down and eight monthly payments of £9.2.6. Post coupon for full details NOW. 


VIADUCT WORKS - LEICESTER - ’Phones: Leicester 62531 (7 lines) 


FREDERICK PARKER LIMITED London: Stafford House, Norfolk St., W.C.2. 


Depots at London, Cardiff, Sedgley (Staffs.) and Leeds. 
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EVERY REQUIREMENT 


ABIX Cycle Stands are constructed of steel throughout, stove | @ There are 26 











enamelled green. Roof sheeting is normally of galvanised 


corrugated sheets. If required, sheeting can be supplied in different types from 
Aluminium, Asbestos, or Robertson Protected Metal. which to choose. 
Over a Quarter of a Century's Experience in Cycle Stand Manufacture sa 
PLEASE WRITE FOR ILLUSTRATED CATALOGUE E.i to: 


ABIX (METAL INDUSTRIES) LIMITED 


STEEL EQUIPMENT FOR OFFICE AND FACTORY 
POOL ROAD, EAST MOLESEY, SURREY 























Phone: Molesey 4361/3 Grams: ABIX, East Molesey 
Also Manufacturers of STEEL PARTITIONING (industrial and Executive) SLOTTED ANGLE and ADJUSTABLE STEEL SHELVING 


from WEA VER sane fo USER 
WOVEN WIRE CLOTH 


FoR A 1QOO] pirFerENT UsEs 


IN ALL MESHES, GAUGES ano METALS 
from STEEL to SILVER 
TIN to TITANIUM 
and PHOSPHOR BRONZE to PLATINUM 
and many other metals and alloys. 


Any specification woven to your 
particular requirements. 
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WARRINGTON, ENGLAND 
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Whatever 
your 


needs in 











storage 








tanks 
we 


can 





meet 


them 






































If you have a storage problem that 
demands a specially constructed tank, then 
we can probably solve it for you. We 
construct electrically welded tanks in 
steel plate in irregular shapes to various 
sizes, and can provide such things as 
inspection windows where necessary. 
Also consult us for Mechanical Tubing. 
and Mild Steel Fabrications. 


STORAGE TANKS BY 


Markland Scowcroft 


MARKLAND SCOWCROFT LIMITED 





Cox Green Works, Bromley Cross, Nr. Bolton. 
Telephone : EAGLEY 600 (5 lines) 
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BANDSAW 


1,000,000 (FEET) IN STOCK 


HIGH-CLASS 
METAL-CUTTING 
BANDSAW 


ALL COMMERCIAL WIDTHS AND PITCHES 





GEORGE H. ALEXANDER MACHINERY LIMITED 
82-84 COLESHILL STREET, BIRMINGHAM, 4 


*Phone: Aston Cross 3264 (7 lines) ’Grams: Viking, Birmingham 











. EVAPORATORS AND cone FEED 




































= (Chan Jet Tate) 7a 
means higher boiler efficiency 
and lower fuel costs / 






















Feed water that deposits scale on boiler heating surfaces 
is a prime cause of overheating and subsequent tube 
collapse. And, remember, the majority of town water 
supplies, ag well as sea-water, are heavy depositors of scale. 

A Caird & Rayner Evaporator takes all the harm out of 
sea-water and provides a full supply of clean feed water to the 
boilers. 

Not only is boiler efficiency raised and maintenance reduced 
appreciably, but substantial fuel savings will be seen as well 
Evaporators can be supplied to cope with feed water to any 
required rate. Further details will gladly be supplied on 
request. 


wares HEATE OD WATER — 


RS. 
AUST STEAM OIL SEPARATORS. 
FUEL HEATERS. 


CairdcR Rayner 


ahaha 








strain 


gauges 





Electrical wire resistance strain gauges are accepted by engineers 
as one of the most important means of investigating stresses and 
strains in all types of structures and machines. The electrical 
resistance strain gauge consists of a grid of fine wire bonded to 
a paper or Araldite membrane which can be cemented to the 
surface under investigation. Connections are taken from the 
gauge to apparatus designed to give reliable and quick readings 
of the strain being measured. 
inne strain gauges are available in various designs & 
als to meet individual requirements within three 
heued temperature ranges :— 


Standard strain gauges............... 70°C: Max. 
Medium temp. gauges.................. 300°C Max. 
High temp. gauges..................... 700°C Max. 


A range of measuring instruments can be supplied for 
indicating and recording static strains. 


Write for Lists 210 and 210A, giving full particulars of Tinsley strain gouges and 
associated measuring apparatus. 


H. TINSLEY & CO. LTD. WERNDEE HALL, SOUTH NORWOOD, LONDON S.E.25 
telephone: ADDiscombe 6046-7-8 











THE ENGINEER : July 4, 1958 


ELECTRIC R.P.M. INDICATORS||QpDIE FASTENERS 


PAT. NO. 507249 


THE GENERAL PURPOSE FASTENER 
FOR ENGINEERS. 


Simple—Positive—Self Locking. 
Made in a variety of types and sizes. 
Special Fasteners to suit customers’ 
requirements. 

Used on aircraft, automobiles, coaches, 
caravans, rail coaches, electrical, radio and 
radar units, refrigerators, marine craft, 
display equipment, etc. 

For quickly detachable doors, covers, panels, 
access covers, etc. 


PEIN LET 








An Vee 


oe a SSE ES 


For full details and literature apply to 





ODDIE BRADBURY & CULL LTD _ PORTSWOOD RD. — SOUTHAMPTON 
TEL: 55883 CABLES: FASTENERS, SOUTHAMPTON 














A new release of WAR SURPLUS 
ANGLE MEASURING 


CLINOMETERS 


This precision Clinometer is of the 







Ee MUU RU TU 


sliding bubble type and the clearly 
engraved scale is divided 0-90 degrees 
in one degree divisions. Angles can 
be read instantly to an accuracy of 
one degree, and interpolated to 
fifteen ee Invaluable for set- 14 DAYS 
ting angles for milling and shaping, 

and for jigs, etc. Solid brass yas es ve 


A base length 8’, Offered 
U P T 0 8 : D l A M E T E R : meme 7 sagan oa ee porta conte 27/ 6 cl 
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WYNSTRUMENTS LTD CHARLES FRANK 


STAVERTON AERODROME «: GLOUCESTER Was: 75 SALTMARKET : GLASGOW, C.! 










"Phone: Bell 2106/7 "Grams: BINOCAM, Glasgow 
Phone: CHURCHDOWN 3264 INSTRUMENT MAKERS AND DEALERS SINCE 1907 








and now — 


for the FAN 





Sturtevant Stock Standard Fans are available for speedy 
delivery. 

They meet the highest standards of performance, and the entire series of types, 
capacities and arrangements constitute the finest range of stock standard fans made in 
the country. 

Sturtevant Stock Standard Fans have an extremely wide field of application in 
industry and our engineers are always ready to advise on fan selection. 


Our 120 page publication E/2207 will be sent to fan users on request. 








AUSTRALIA 
STURTEVANT ENGINEERING CO. (AUSTRALASIA) LTD 400, SUSSEX STREET, | SYDNEY, NS.W 
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Maximum output calls for screens that are tough enough to withstand long 
periods of gruelling service, and so reduce to a minimum delays for repair or 


replacement. In fact, maximum output calls for 


Please ask for Catalogues Nes. a wide range of gauge, mesh and pattern for every screening, sorting or 
E858 and E926 sizing requirement. 


G. A. HARVEY & CO. (LONDON) LTD. 
Woolwich Road, London, S.E.7. GREenwich 3232 (22 lines). 
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AUTOBRAAV............ 


electro-hydraulic fully automatic 
- briquetting machine for 
pressing a wide variety 
of materials. 





* Fully automatic in oper- 
ation. 


* High output. 


* High density briquettes 
reduce volatisation during 
re-melting. 


* Models actually operating 
under working conditions. 


* Send us your enquiries and 
problems. 









Illustration shows turnings 
before pressing —275 cubic 
inches and after pressing 
40 cubic inches. 











PLANTERS ENGINEERING CO. LTD. 


14 Craven Road, London, W.2. Tel.: AMBassador 3295/6. Cables: Veloces. Padd. London. 
$863 Associated with Entwisle & Gass, Ltd. 















GRIFFIN BRAND 


STEEL SHEETS 


Light and Heavy industry are 
served by Griffin Brand Steel 
Sheets—Black, Galvanised, Fiat 
and Corrugated. 


We make the widest steel sheets 
and have the largest general 
galvanising plant in Great Britain. 









Metal Spraying by the most up- 
to-date methods done in our 
works or ‘in situ’. 







Metals deposited include: 
Zinc, Tin, Aluminium, 
Copper and ail its alloys, 
Cadmium, Monel Metal, etc. 


179 WEST GEORGE STREET 
GLASGOW, C.2. 


Tel : CENtral 0442. "Grams: “ CIVILITY Glasgow.” 


THE ENGINEER 





July 4, 1958 





The Mettexture Process 


REPAIR AND MAINTENANCE 
FOR FACTORY 


FLOORS and ROADS 


A revolutionary method of 
repairing concrete floors and 
roads in factories with the 
minimum of inconvenience. 
* 

The METTEXTURE SERVICE 

includes 
EQUIPMENT and OPERATORS 


* 








Concrete floor section prepared by The Mettexture 
Process to receive a new topping. The remarkable 
bonding made possible by this 
process enables very thin toppings 
to be used with economy and 
complete assurance. 






















THE METROPOLITAN CONSTRUCTION CO LTD 











GREENWICH HOUSE, !!, NEWGATE ST., LONDON, E.C.l. Tel. City 1488 
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‘’ma Tough Thread ~ 


land | aim to stay put! _. 
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Hard tough threads in soft materials, simple 
to use, remains permanently in place . . New 
threads for old in damaged components . 

Used and approved by the Aircraft Industry. 
Designed for use in soft metal components, 
wood or plastics. Full range of standard sizes 
in B.S.W.; B.S.F.; B.S.P.; B.A.; U.N.F.; U.N.C. 


and Metric thread forms. 
THREAD 


Cross rr 


CROSS MANUFACTURING CO. (1938) LTD. 
Tel: Combe Down 2355-8 BATH, SOMERSET Grams: Circle, Bath. 

















WIRE 








Specialists in the manufacture 
of JET ENGINE LABYRINTHS 
CIRCLIPS, SPRING WASHERS, 
SPRINGS etc. 
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Cylinder liner wear on a direct-reversing scavenge pump diesel 





marine engine operating under arduous conditions, involving :— 


300,000 ahead and astern manoeuvres. 
11,200 operational hours. 


These figures have been achieved on the M.V. ‘ Kameruka"’, a ferry vessel owned and operated by the Sydney 
Harbour Ferries (Pty) Limited, New South Wales, which is propelled by a standard production engine using 
conventional lubricants. 

Crossley direct-reversing two-cycle engines have been so highly developed that they give less, not more, cylinder 
liner wear than other types of marine engines. 

Very few spares have been needed, not one replacement having been necessary for the direct-reversing 
mechanism. 

This is not an isolated example, just one of many favourable reports received on the performance of Crossley 
marine engines. 


RE-ENGINED VESSELS 


“KAMERUKA” “KARRABEE" 
“HRN 6" six-cylinder, two-cycle diesel engine, 
rated at 440 b.h.p. at 300 revolutions per minute. 


“LADY CHELMSFORD” “LADY FERGUSON” 
“HRN 4” four-cylinder, two-cycle diesel engine, 
rated at 300 b.h.p. at 300 revolutions per minute. 


NEW PROTOTYPE VESSEL 


“ KOOLEEN” “HRN 4" four-cylinder, two-cycle diesel 
engine, rated at 300 b.h.p. at 300 revolutions per minute. 





DIESEL ENGINES 





Cee os tt ¥ er oT Rh. 8S tee i - FS. ° OPENS HAW . MANCHESTER 11 
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NEW 


INTERMEDIATE STAND 
(Adjustable for height) 








=: 178-0 sq.in. °% 


TYPICAL ANCHORAGES 
under load 


IIISTINGTON 


DISTINGTON ENGI 


CONVENTIONAL STRUCTURE 





ROPE STRUCTURE 








PESiiiER 


Distington -Goodman 


BELT CONVEYOR STRUCTURE 


increases belt life 

reduces installation costs 
increases capacity 

almost eliminates spillage 
inexpensive 


The longitudinal members of this 
conveyor structure consist of 3” 
dia. steel ropes in tension. 

The connections at the ends 


of each troughing idler shaft.are 





hinged. These basic features 
provide a resilient conveyor 


which is easy to stack, transport 


Greater conveying capacity 
obtainable by increased troughing 


and install — a conveyor in which 
impact damage to the belt as it 
passes over the idlers is greatly 
reduced. The belt is easy to 

train. The bottom belt is in 

full view and there need not be any 


concealed rubbing between belt and structure. 


NEERING COMPANY LIMITED 
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The market-place of a Roman town A,D.350. 
































N the ste ps of the Roman legions that conquered 
Ps Britain came the merchants and_ settlers. Secure 
under Roman law and administration, commerce and agriculture 
flourished, and Ancient Britain experienced a period of peace and 
prosperity it was not to know again until long after the Dark Ages. 
In government, as in many other fields, the Romans set a standard 
which few have equalled since. 

In cable making too, standards are of vital importance, For over 
100 years members of the Cable Makers Association have been 
concerned in all major advances in cable making. 

logether they spend over one million pounds a year on research 


and development, The knowledge gained is available to all 


g 
members. 

This co-operation has contributed largely to the world-wide 
prestige that C.M.A. cables enjoy, and it has put Britain at the 


head of the world cable exporters. Technical information and 


advice is freely available from any C.M.A. member. 


MEMBERS OF THE C.M.A 


Insist on a 


" i 


itish Insulated’ Callender 1 Blackles >) Ltd 


i Cables | W. 1. Gilov & Co, Ltd Creengate & 


Mie Hakbridge Cable Co. La - cable with the 


s Telegraph Works Co. Ltd Johnson & Phillips Ltd 


Th iverpool Electric Cable Co. Lid Metropolitan Electric Cable &, _ 
& Construction Co. Ltd Pirelli-General Cable Works Lid : C M.A. label 
(The General Electric Co. Lid.) - St. Helens Cable & Rubber Co. Lid ee: 


ens Edison Swan Ltd Standard Telephones & Cables Ltd 


Ihe Telegraph Constructio & Maint g 
. 
*C M.A, Trade Mark a 


Bile pera Le Ae ES Sans wit fe PS AS OR in, ie 


bat citi. 224 
The Roman Warrior and the letters ‘C.M.A.’ are British Registered Certification Trade Marks. 


CABLI MAKERS ASSOCIATION, 62-¢4 HIGH HOLBORN, LONDON, WCs TELEPHONE HOLBORN 








7633 
CMA 21 
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pitaind biggest Crane .. 
- CLYDE-BOOTH 200 TONS GOLIA 





Shown lifting concrete test blocks representing the maximum working load of 
200 tons, this Goliath was built by Clyde Crane & Booth Ltd., for the 
erection of Bradwell Nuclear Power Station. Taking into account the lifting 
capacity and overall dimensions, it is believed to be the largest of its 
type in operation in this country and probably the world. 


CLYDE 





Clyde Crane & Engineering Co., 
MOSSEND, Lanarkshire. 
























The Booth Goliath showing Nelsons 
Column on the same scale. Clearance from 
rail level to underside of bridge is 140’. 
Distance between rail centres 178’. 








Phone: Holytown 412 (6 lines) Grams: ‘Clyde’ Motherwell 


CLYDE CRANE & BOOTH LIMITED 


incorporating 


Joseph Booth & Bros., 


Union Crane Works, RODLEY, Leeds. 
Phone: Pudsey 3168 (6 lines) Grams: ‘Cranes’ Rodley 
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Its alla 
Fabrication | 


From beginning to end... 





PRE-HEATER HOOD 60 FEET 
LONG FOR USE IN THE LATEST 
ORE SINTERING PLANT AT A 
MODERN STEEL MILLS. 








COKE BUNKER FOR 
SINTERING PLANT 
13 FT. DIA. x 20 FT. 
For FABRICATIONS in all HIGH IN i” & }" 
shapes and sizes consult: MILD STEEL PLATE 


CRAUFURD FABRICATIONS LTD. 


DENMARK STREET, MAIDENHEAD, BERKS. Telephones: 2585 








ARMOURCHROME 


The PROVEN process for Hard Chromium Deposition 


ARMOURCHROME will increase the 
working life of Rolls, Die-Sets and 

Press Tools several times. Be sure your 
NEW equipment is pre-treated with 
this cost-cutting, ultra-durable process 
and remember that worn, rejected 
components can be reclaimed by the 
application of ARMOURCHROME. 
Approved by A.I.D. Test House and the 
various Ministries, AAMOURCHROME 
provides a VDH rating of approximately 
900, helps to eliminate scoring, roll 
marks and other blemishes from the 
finished job besides giving protection 
from deterioration in storage. Ask our 
Technical Sales Department for further 
details NOW ! 


Armourchromed Rolls, over |/ft long, in use at Banbury. 
Photograph by courtesy of The Northern Aluminium Co. Ltd. 











Ve THE BRIGHTSIDE PLATING COMPANY LTD., 
Brearley Street - Birmingham 19 + ~~ Tel: Aston Cross 2663 





{Scientific Control 


Skilled Technique 


The Power behind ARMOURCHROME 


Precision Inspection 
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molysils 


These special lubricants are combinations of Molybdenum 


Disulphide and Silicones, uniting the high lubricating potential of 


the former with the thermal and chemical resistance of the latter. 
Molysils should be adopted where temperature conditions are 
too severe for petroleum based lubricants and silicones alone have 
not proved completely satisfactory. 
They are employed for lubricating rubber or other petroleum 
sensitive materials, for lubrication in the presence of most solvents and 


corrosive bodies and for advanced designs which must consider extremes 






or wide ranges of temperature. 





FIRST AND BEST IN MOLYBDENISED LUBRICATION 


Write for FREE BOOK on Molybdenum Disulphide 
Lubrication to 


ROCOL LTD., Iber House, Minories, London, E.C.3. Tel: ROYal 4372. 


MOLYSIL 44 


Grease for high temperature work. 
Flash point—315°C. (600°F ..) 
Solidification point—minus 40°C. (minus 40°F.) 


MOLYSIL 33 


Grease for low temperature work. 
Flash point—274°C. (525°F.) 
Solidification point—minus 67°C. (minus 90°F.) 


MOLYSIL NG. 


Suspension of Molybdenum Disulphide in thickened 
Silicone fluid. 

Flash point—274°C. (525°F.) 

Solidification point—minus 55°C. (minus 67°F.) 


ROCOL LTD., Rocol House, Swillington, Nr. Leeds. Tel: Garforth 2261/2. 
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““ARO-BROOMWADE”’ 


For the loading bay there is no better 
Hoist than the “ ARO-BROOMWADE” 
Pneumatic Hoist—measuring only 103” x 5’ 
diameter—highly efficient, economical and 
easily handled it can lift weights up 
to | ton. 





Available also in $ ton capacity. 


A wide range of stationary air com- 
pressors is available for the supply of 
compressed air. 








Write for full details 





“BROOMWADE ”’’ 


AIR COMPRESSORS & PNEUMATIC TOOLS 


Your Best Investment 


BROOM & WADE LTD : P.O. BOX No.7 +: HIGH WYCOMBE - ENGLAND 


Telephone : High Wycombe 1630 (10 lines) Telegrams : “Broom "’, High Wycombe, Telex. 
577 SAS 
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INVEST IN 


VITREOSIL 
FOR LIFE/ 


PIPES, POTS, TA 


NKS, 


IMMERSION HEATERS, Etc. 
All absolutely inert to all 
acids except hydrofluoric 


We also manufacture an extensive range of Vitreosil Laboratory Ware 


LONDON : 





12-14, OLD PYE ST. 


THE THERMAL SYNDICATE LTD. 
P.O. Box No. 6, WALLSEND, NORTHUMBERLAND 


Telephone: Wallsend 6-3242 
» WESTMINSTER, S.W.1. 
Telephone: ABBey 5469 








secure that nut 


with ‘ Groverlok ’ spring 
This simple 
and highly effective nut- 
locking device guarantees 
the user absolute security. 
Square and flat section 
washers are also supplied 


lockwashers. 


in high quality steel 


and phosphor bronze. 


Write for fully illustrated 
leaflet to Dept. W. 


SQUARE 


BRITANNIA ENGINEERING WORKS 


CARPENTERS ROAD, LONDON, E!5 Phone MARyland 4342/3 


GIRDER 
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MILLION 


. day 





GALLONS 


FROM 


THREE 30 DIAMETER 
OVERFLOWING 


For almost a century 
we have been construct- 
ing wells, and time has 
proved that they were 
well done. 

It has always been our 
policy to give attention 
to detail and to visualise 
the end, with the inter- 
mediate snags, in order 
to bring the to a 
successful conclusion. 


Our knowledge of 
Water Engineering is old 
in years, but our outlook 
and approach are as new 
as tomorrow. 

Let us tackle your 
Well job now and give 
you a well done job. 


CG ISLER & CO. LTD., BEAR LANE, SOUTHWARK ST., LONDON, S.E.! 
Telephone: WATerloo 7044 


/ — Be id ol : rage 


Branches: 93/4 BROAD STREET, BIRMINGHAM 15 
BARDON CHAMBERS, KING ST., LEEDS |! 


ARTESIAN WELLS 


Telephone: Midiand 1762 
Telephone : 


Leeds 23550 
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Series “SC” STANDAR D 


Steam Generator 






FUELS : Oil or Gas 
CAPACITIES : 50,000 
to 1§0,000 Ib/hr. 

STEAM PRESSURES : to 

rg00 psi 

STEAM TEMPERATURES : Superheat temperatures to 950°F. 


PRE-ENGINEERED 
FOR SAVINGS 


in first cost, installation, operation, maintenance 


Series “SC” Steam Generator is pre-engineered, standardized 
design, with all exterior and structural details fixed. Available in 
nine sizes, with capacities of 50,000 to 150,000 Ib. steam per hr. 
it incorporates advanced design features that make possible impor- 
tant savings in industrial steam costs. 


Burners, controls, upper drum mountings and other equipment 
requiring attention are located at the front of the unit. Heat 
recovery equipment and fans can be placed near the operating aisle 
for either single or multi-unit installations, providing unusual 
accessibility and ease of operation. 


Write today for further information. We shall be glad to explain 
how the Series “SC” Standard Steam Generator can meet your 
individual plant needs for power or process work. 





Bottom supported unit. 
Steam purifying system. 
Full insulation. 


@ Completely water-cooled furnace. 
@ Over 19-foot firing depth. 
FEATURES @ Unrestricted circulation. 
@ All-welded casing. 
ATA @ Fully drainable superheater. 
coe ek cama peanaonDeN ea 
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L. ROBINSON & CO. (GILLINGHAM) LTD., LONDON CHAMBERS, GILLINGHAM, KENT. TEL. 5282 

















Manufactured by 


KAY & CO. (Engineers) 


BLACKHORSE STREET 


Tel: Bolton 197 


u akong 


HIGH PRESSURE 
FITTINGS ano VALVES 


HIGH QUALITY WITH 
MAXIMUM EFFICIENCY 


(PROMPT DELIVERY) 


New simplified design incorporating the 
highly efficient “Supakone”’ Joint—ob- 
tainable as a simple shut-off valve or as a 
medium control valve. Standard valves, 
both straight through and right angle types 
are suitable for hydraulic working pressures 





up to 10,000 Ibs. per sq. in. at normal tem- 
peratures—individually tested to 15,000Ibs. 
per sq. in. hydraulic. We also manufac- 
ture a neat well designed valve suitable for 
controlling gauge circuits or small hydraulic 
installations working at pressures up to 
2,000Ibs. per sq. in. hydraulic. 


LTD. 
BOLTON LANCS. 
Grams : Supakone Bolton 
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PNEUTECHNIQUE 


3 new automatic compound controllers give greater 
flexibility, more accurate control 


The three new Negretti & Zambra Compound Controllers 
fulfil the definite need in industry for flexible, accurate 
automatic control. Operating on a clean, dry air 
supply at 20 p.s.i., they make automatic control of 
industria] processes easy, rapid, and convenient. In all 
three models the various units are standardised —so 
a model selected for a particular application can be 
readily adapted to others. 


1 BASIC CONTROLLER : for use when manual control 
is not required. 


2 CONTROLLER : incorporating facilities for manual 
control internally. 


3 CONTROLLER: with auto/manual test facilities 
mounted externally on a sub-panel. 










NEGRETTI 


THE NAME THAT MEANS PRECISION ALL OVER THE WORLD 


Agents or subsidiaries in all major countries 





Set-up procedure is extremely simple — a particular 
advantage where it is necessary to close down the plant 
periodically, as resumption of automatic contro! can be 
rapidly effected. Further advantages are : 


@® NO INTERACTION BETWEEN TERMS, enabling 
the controller to embrace wider plant characteristics 
than are possible with interacting controllers. 


@® IDEAL BASIC CONTROL RESPONSE generated 
under all conditions. 


@® TRUE VALUES of Proportional Band and Integral 
and Derivative Action Times are calibrated on the 
various units. 


@ OPTIMUM PLANT CONTROL can be methodically 
and rapidly effected. 


@ TRULY CALIBRATED PLUG-IN UNITS allow 
easy replacement without re-setting and facilitate 
servicing. 


@ EASILY CONVERTIBLE — thus a two-term 
controller may be used with either Derivative or 
Integral Unit, and three-term controller with both units. 


@ SELF-CONTAINED UNITS, compact and 
self-purging. FORCE-BALANCE PRINCIPLE of 
operation involves no levers and friction losses, the 
diaphragm assemblies giving high sensitivity. 


We will be pleased to send you a copy of our fully 
illustrated booklet No. R 35/2 on your request. 


& ZAMBRA 


Factories at Barnsbury, London, N.1 * Aylesbury, Bucks, 
Chobham, Surrey 

Head Office: 122 Regent Street, London, W.1 

Telephone: REGent 3406 
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For the shock 





of their lives 


The impulse test gear at our Hayes works is capable of 
testing the largest transformers made. In fact, the limit 
on size is not set by what we can make and test there, 
but by what can be transported by road or rail. These 
tests subject the insulation to voltage surges much 
greater than any it will be subjected to in service. 
At Hayes we can make not only the very large 380kV 
transmission and generator transformers, but the whole 
gamut of transformer types and sizes. These include the 
smallest instrument transformers, pole mounted units, 


transformers with air or oil cooling, fire resistant 


insulation or coolant, on-load tap changing equipment, 


together with associated control panels. 


(rompton Parkinson 


LIMITED 
(In association with The British Electric Transformer Co, Ltd.) 


Member of 
ATOMIC POWER CONSTRUCTIONS LTD 
One of the five British nuclear energy groups 


MAKERS OF ELECTRIC MOTORS OF ALL KINDS 

ALTERNATORS AND GENERATORS SWITCHGEAR 
B.E.T. TRANSFORMERS + CABLES + CEILING FANS 
LAMPS , LIGHTING EQUIPMENT BATTERIES 
STUD WELDING EQUIPMENT + TRACTION EQUIPMENT 


INSTRUMENTS 





CROMPTON PARKINSON LTD., CROMPTON HOUSE, ALDWYCH, LONDON, W.C.2 
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PROFILE CUT 


e Large capacity 


e Comprehensive 
stocks of plate 


e Keen competitive 
prices be 





LIMITED 
° BIRMINGHAM MANCHESTER SHEFFIELD LONDON 
Scapa Works Frederick Road Scapa Works Scapa House 
Langley Green Pendleton Wadsley Bridge Park Royal Road 
Oldbury, Birmingham Salford 6 Sheffield 6 London N.W.10 
Tel: Broadwell 161] Tel : Pendleton 248] Tel; Sheffield 4429) Tel: Elgar 5811 


Also at Newcastle, Bedford, Cardiff, Bow, Coventry etc. 


A METAL IS OUS TRIES ] GRO US CO MeraA NY 





Waste Heat Kecovéry lant 
Specialists in the design and construction of Steam-Raising 
Plant, utilising waste gases, in the Gas, Chemical and Ceramic 
Industries; also the Iron and Steel Industries. Heat-Recovery 


from internal combustion engines and similar prime movers in 
Land and Marine Installations. A direct method of saving fuel. 


SPENCER - BONECOURT - CLARKSON LTD 
28, EASTON STREET, LONDON, W.C.1. TEL: TERminus 7466 











METAL SPINNING ovr speciatity 


(HYDRAULIC AND FLOW TURNING) up to 7ft. 6in. dia. 
GENERAL SHEET METAL WORK 


POWER PRESSWORK 
ARC & OXY-ACETYLENE WELDING 
DEEP DRAWN PRESSINGS 


we METAS SPINNING WORKS 


Swinton Str King s, London, W.C 
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WELDED STEEL PLATEWORK 


In 3’ to 3” thick Mild Steel =| 


PRESSURE VESSELS 












CYCLONES 
BEDPLATES 






THAMES R° BARKING, ESSEX 


TELEPHONE: RIPpleway 3011-2 














THEY SET THE COURSE FOR RELIABILITY 


FoR Turbine Thrusts, Pedestal Bearings, 
Hydro-Electric Installations, Motors, 

Generators, Paper Making and Extruding 

Machines, Pumps, Fans, Etc., Etc. 


MICHELL BEARINGS Lro 
SOUTH BENWELL 


NEWCASTLE upon TYNE, 5 
Telegrams : MICHBEARO Telephone: 3427 











ELECTRIC CABLES 
ELECTRIC CONTROL 
GEAR 
STEAM TRAPS 


VULCAN WORKS, 
156-170 BERMONDSEY ST., 
LONDON, S.E.!. 

















RANSOMES SIMS & JEFFERIES LTD 
et ee 
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UNIQUE DEPARTURE IN MOTOR PROTECTION 








Motor protection switch with built-in thermal 
and magnetic overloads. Single or multi-pole. 
Ratings from 0-07 amp to 10 amps. Up to 
500 volts. 


Occupies less than 3” cube. Available for flush, 
panel and metalclad surface mounting. Specially 
suitable for machine tools, domestic appliances 
etc. Economical in space and price. 





Further details from :- 


CABLEFORM LTD. 


ROMILEY CHESHIRE Woodley 2246 
Sole concessionaires in U.K. of <WEBER (Swiss) 


























A complete 
range of sizes in 


_ “8 = CENTRIFUGAL, 
_ .  -—« AXIAL:~- FLOW AND 
} ROTARY TYPES 


for Land and Marine 
Services 


DRYSDALE & CO. LTD. 
YOKER * GLASGOW 
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SUPERHEATERS 
FOR LANCASHIRE BOILERS 


Are you interested in getting 
greater efficiency and, at the same 
time, saving on your fuel costs ? 
If so we invite you to consult us. 
Sugden Superheaters can be fitted 
with full damper control. They 
are suitable for all industrial 
purposes and can be fitted to all 
types of Shell boilers. 

Sugden Superheaters are 
of particular value where 
nea auxiliary steam boilers are 
used. 








SUGDEN LIMITED 
MOSLEY ROAD, TRAFFORD PARK, MANCHESTER 17 


Telephone : TRAFFORD PARK 2520 




















AUTAL 74?PING HEADS 
(Patented in Germany) 

LARGE RANGE-GREATER PRECISION - LOWER COST - EVEN LESS SCRAP 

All progressive Production Engineers should now consider these 

Precision Tools which are in increasing d d through 

Industry. Consider these various features:- 





@ High speed geared reverse 
@ Infinitely variable torque 
@ Tap breakage eliminated 
@ No special Collets 
@ Five reversing and four non- 
reversing models giving:- 
@ Tap range from !2BA to 14’ 
@ ‘“‘B” Type suitable also for 
Capstans 


“A* REVERSING 





REVERSING 


<Q THE PERFECT COMBINATION > 


“ OPTIMEC "" HSS/GROUND THREAD TAPS 


In order to d fid: in this TAPPING 
HEAD, we offer you one  whhane obligation for 7 days trial 


Sole distributors to U.K, 
OPTICAL-MECHANICAL (Instruments) LTD. 
17 STATION ROAD, EGHAM, SURREY 
Tel : EGHAM 3120 




















CHUTES 


CONVEYOR HEADS 
SWEEPERS DRUMS 
OVERBAND SEPARATORS PERMANENT MAGNETS 


ELECTROMAGNETS 7? 





TELEPHONE Boxmag Works, Bond St., Birmingham, 19. ,SAECPANS 
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More accurate 
than human skill 
MOET. oc a bce 





Hydraulic Control of motion 


Paradoxically, the product of human skill is more accurate 
than human skill itself. This is particularly so in the case of 

Savery Hydraulic Pumps. Countless thousands of Savery 
Pumps are in use throughout the world working with precision 

that neither human skill nor other means can match. 

Next time you’re considering control of motion remember 

Savery Hydraulic Pumps first. Savery Pumps can be 
supplied with fixed or variable delivery. 


FOR FURTHER DETAILS OF 


SAVERY HYDRAULIC PUMPS 


WRITE TO 


THOMAS SAVERY PUMPS LIMITED 
BRACEBRIDGE STREET BIRMINGHAM 6 


Telephone: ASTon Cross 1316-7 
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One way .S 
to make Output r' 


CONVEYORS, ELEVATORS AND LOWERERS of every description are available or 
can be built to meet individual requirements. We offer practical help 
and expert advice on the most modern and efficient methods 
Slat elevator with 


intermediate raised slats 
for elevating cases 


of conserving space and minimizing labour by the use of 
mechanical handling devices, placing the fruits of 
nearly 200 years of specialized experience at the 
service of Trade and Industry. 
Please write for leaflet 
No. LIg, or let us examine 
and prescribe for 
your own special 
problem. Consultations 





are free and carry no obligation. 


PONT 1IEE x 


Established 1788 


. 


H. PONTIFEX & SONS, LTD., 9-13 GEORGE STREET, MANCHESTER SQUARE, LONDON W.I + TELEPHONE: WELBECK 8201 (6 LINES) 
WORKS : BIRMINGHAM, LEEDS, LONDON 








“ CRAVEN” 5° 0", 6’ 0° and 7’ 0” 


VERTICAL BORING & TURNING MILLS 


OF NEW DESIGN CAN NOW BE OFFERED 


od 


OT 


These machines are of heavy construction, each with a 30 h.p. 
constant-speed table driving motor and a twelve-speed gear 
box. Feed traverse to each saddle and its ram is by an 
independent variable-speed motor, and additional constant- 
speed motors are used for all quick traverse movements. 


Duplicate control stations give complete pushbutton 
operation of the main motor and full selection of the ram 
and saddle movements, including change-over from feed to 
quick traverse and vice versa, the various engagements being 
made by magnetic clutch operation. 





CRAVEN BROTHERS (MANCHESTER) LIMITED 


VAUXHALL WORKS - REDDISH - STOCKPORT - ENG. 
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ALZEN 305 

WHITE BRONZE BEARINGS 
fitted to a 

PLATE BENDING ROLL MACHINE 


Photograph by courtesy of SAMUEL GRIFFITHS (Willenhall) Ltd. 











Alzen 305 White Bronze Bearing Alloy, British Patent No. 725818, 
halves the weight, saves 40°% of cost and lengthens Bearing life. 
Applications such as this are legion. May we send 

you technical data and samples for testing. 

Alzen 305 is available in the following forms—Ingot, Sand, 


Gravity Die, Shell Moulded and Pressure Die Castings, 





Chill Cast Bars cored and solid. 


HILL ALZEN (SALES) LTD. P.O. Box No. 22, Stringes Lane, Willenhall, Staffs. 
Telephone: Willenhall 227 (5 lines). Telegrams: Hill, Alzen 227 Willenhall 














Three Mather & Platt high- 
speed Plurovane pumps working 
in conjunction with air- 
pressurised hydraulic 
accumulators in a large steel 
works. Each pump is capable 
of dealing with 300 g.p.m., 835 
p.s.i., 1930 ft. and is driven by a 
Mather &-Platt drip-proof 
squirrel-cage induction motor, 
rated at 275 b.h.p., 2750 v., 
2930 r.p.m., direct-on started 
with a low starting current. 
The sets are arranged for 


automatic operation. 


THE 


Mather & 


LIMITED 


ENGINEER July 4, 1958 


PI; tt PARK WORKS, MANCHESTER, 10 
a Telephone : COLlyhurst 2321. Telegrams: Mather, Manchester. 











HEMICAL PLANT 


HEAD 
OFFICE 


Glasgow 


Office 


INDUSTRIAL me 


CRESSWELL PARK - BLACKHEATH - LONDON S.E.3 
Telephone LEE GREEN 45125 

140, WEST GEORGE STREET, GLASGOW, C.2 

Telephone DOUGLAS 8356 
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agains ROUGH HANDLING 






parts and simple assemblies. 


man-hours. 


Manufactured by 
Glostics Ltd., 
Gloucester, Eng- 
land 


STRIPPABLE Hor o1P PROTECTIVE COATING 


SOLE DISTRIBUTORS FOR THE U.K. 
Write Dept. BC/2 for full technical details. 


“GLOSCOAT™” is a plastic protective packaging 
material for the protection of tools, machine 
It is applied 
by dipping and removed by stripping. It protects 
against corrosion, rust and rough handling and 
Cy can reduce packaging time by at least 60 per cent 


Type L. Tank. 


ENGINEER 








36/38 Kingsway, London, W.C.2. Tel.: Hol. 2532/5 


J. M. STEEL & CO. LTD. 


$1, Seuth King St., Manchester 2 
45, Newhall St., Birmingham 3. 


Branch Offices : 


Tel.: Deansgate 6077/9 
Tel.: Central 6342/3 











A:1:D 
Yell |eyaar=ale 
makes a 
Vela lemme) i 


ellac-laclale= 





Spray-painting and compress- 
or equipment designed to do 
a specific job does that job 
better, cheaper and faster. 
Recognising this, A. I. D. 
technicians have developed a 
range of equipment best 
suited to serve the many re- 
quirements of industry. 

For instance, there is special 
equipment for spraying pre- 
servatives, special equipment 
for applying paint and fine 
finishes, special equipment 
for spraying sound-deaden- 
ing materials and under- 
coatings. AID. make 
everything behind the gun, 
too, from compressors right 
through to complete spray 
booth installations. Com- 
prehensive service is always 
as near as the ’phone at your 
elbow. Literature and valu- 
able technical assistance is 
yours for the asking, of course. 


i Sh dee 


Model SOB. Two stage semi-auto- Model 2, The famous spray gun Model 10B. Single stage semi- Model 7. A spray gun of supreme 


matic stationary compressor — that excels in every significant automatic stationary compressor — 
complete with air receiver 


supplied complete with air receiver detail 5 


AIR INDUSTRIAL DEVELOPMENTS LTD 
AIDSPRAY WORKS: SHENSTONE: NR. LICHFIELD: STAFFS: ENGLAND 
Phone: Shenstone 341/5 Grams: Aidspray, Shenstone 
CANADIAN OFFICE: 4 Lailey Crescent, Willowdale, Ontario. BA 1.2677 


achievement in precision, balance 
and control 


“SF 
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BRIGHT DRAWN STEEL 
BRIGHT TURNED BARS 


(UP TO 12° DIAMETER) 


BLANKS 


MILD STEEL 
FREE CUTTING 
CASE HARDENING 


HIGH TENSILE— 
to all carbon steel 
specifications 


| 


agi. 
On Admiralty 
Ministry of Supply 
Rly. Executive, A.I.D, Etc. Lists 
GOVAN SHAFTING 


& ENGINEERING CO. 
87 HELEN ST GOVAN GLASGOW 
(Prop.: The Steel Company of Scotland) 








HENEAGE STREET, 
LONDON EL! 


BISHOPSGATE 7714 
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his 
ump Is 


riceless 





Rhythmic, purposeful action . . . pumping to maintain a vital flow. That is the story of the human 
heart, told simply. We at Measurement take this opportunity of linking it with the story of the 
pump in Industry. Go to the heart of any industrial liquid process, and you will agree that a good 
reliable pump makes all the difference between long-term success or failure. 

Where the requirement is for a pump to handle lubricating and non-abrasive liquids, there is a 


ROTOPLUNGE pump to suit whether the need is for constant or variable output. 






ROTOPLUNGE PUMPS FOR INDUSTRIAL LIQUID PROCESS 


plunger-type pumps .. . gear pumps . . . automatically reversible 


pumps... . variable capacity pumps. 


The variable capacity pump illustrated is 
of the rotating valveless type, which may 
be varied from maximum to zero whilst 
running. It ‘is suitable for most 
non-corrosive, non-abrasive liquids of 
practically any viscosity and temperatures 
up to 200°F. This type is available in 
capacities from 70 g.p.h. to 1,000 g.p.h. 


Made by MEASUREMENT Ltd. 


TAMESIDE WORKS, DOBCROSS NEAR OLDHAM 
ALSO MANUFACTURERS OF LIQUID METERS AND CONTROL APPARATUS 
Tel: Delph 424 (5 lines) Telegrams : Supermeter, Dobcross 


EXPORT ENQUIRIES TO :—Parkinson Cowan Group Exports Ltd., Terminal House, 


Grosvenor Gardens, London, S.W.1. 
Tel : SLOANE O!11!'4 Cables : DISC, London 


A Parkinson Cowan Company 
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UNRESTRAINED 
THERMAL PIPE 
MOVEMENTS 


In modern power plants the main high temperature pipework systems 
are subjected to very large thermal movements and, if dangerous stress 
intensifications in the pipe walls and at terminal connections are to be 
avoided, it is essential tha‘ the support hangers balance the weight of 
the pipework and do not restrain its free expansion and contraction. 


The Mark 1 UNILOAD constant load pipe support developed by 
Aiton & Co. Ltd. has proved an efficient and reliable unit. Many 
hundreds have been installed in power stations and industrial plants 
throughout the world. 

Continuous research and development has enabled improvements to be 
effected in order to increase the range of application of this supporting 
unit. The Mark 2 UNILOAD, whilst embodying the tried and proved 
design features of the original unit, incorporates additional compensat- 
ing equipment which ensures that the load deflection curve will not 
vary from the ideal straight line by more than plus or minus 2%, of 
the rated load. 


’ CONSTANT LOAD 
PIPE SUPPORTS 
MARK | AND MARK 2 


The Mark 2 UNILOAD is particularly suited to nuclear power plant 
or for any application where exceptional accuracy in load carrying 
characteristics are demanded. 


For over 50 years Aiton & Co. Lid. —_ ESTABLISHED 1900 , 
specialised in the design, manufacture 

installation of Pipework and Ancillary HEAD OFFICE ‘ DERBY '* WORKS ‘ DERBY & SUNDERLAND 
cea for the highest temperatures TELEPHONE: DERBY 44271 (6 LIMES) : 

pressures. TELEGRAMS ; CHAMWELED DERBY 
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CROFTS MAKE THE 


CROFTS SUPROR SURE-GRIP V-ROPE DRIVES 


Standard drives up to 950 h.p.; ratios up to 8:1 





@ Premium grade ropes give 25 to 70 per cent. more power, yet 


retain long-life durability. 


@ Pulleys supplied either parallel-bored and keywayed or fitted 
with quick-change Crofts Patent Taper-Flushbush. 


These applications are typical examples of the adaptability of Taper-Flushbush V-Rope Pulley drives 





CROFTS (ENGINEERS) LIMITED Branches at: 


Belfast, Birmingham, Bristol, Cardiff, Dublin, 

POWER TRANSMISSION ENGINEERS Glasgow, Ipswich, Leeds, Liverpool, London, 

: Manchester, Ni tle, Northampton, Nottingham, 

Head Office: Thornbury - Bradford 3 * ~—=_-Yorkshire = °°” 


Telephone: 65251 (20 lines) Telegrams: * Crofters Bradford Telex,” Telex 51186 Representation throughout the world. 
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FINEST YOU CAN BUY 


B05 a RRR SPI SS SIE. RE A FS SIRE 
CROFTS PATENT TAPER-FLUSHBUSH 


3 in. to 44 in. bore from stock 


@ Easy to fit or remove. 


@ Interchangeable bushes to fit a wide range of shafts. 


@ Many sizes of Crofts pulleys, chain sprockets and flexible couplings are 
fitted with the Patent Flushbush. You can buy the bush to fit to your 


products or we can supply it in a hub ready to weld on to your conveyor 


drums, etc. 





Roller Chain Drives 


Sprockets with 
Taper-Flushbush 
or parallel bore, 

single, duplex and 


triplex drive to 
120 h.p. 


Send us your 
enquiries 





“a * 


Powergrip “ geared 
belt” Drives 


Fractional to 300 

h.p.; position positive 
drive: speeds from 
inches per minute 

to 16,000 f.p.m. 
without slip 


Publication 5719 








Makers of: 


Clutches, Conveyor Drives, Couplings of all types, Double helicat 
cated steelwork, Geared motors, Hydraulic 


gear umts, F. 


couplings, Iron, steel and ee castings, Machine-cut 
s 


gears of all t. 


, Motorised ro 


yma me > af units, gx machinery 
rives, Spira gear units, Turbine gears, V-Rope Drives 3 : 4“ pa 
Variable speed drives .Worm reduction gears. Telephone: 65251 (20 lines) Telegrams: “ Crofters Bradford Telex,” Telex 51186 


CROFTS (ENGINEERS) LIMITED 


POWER TRANSMISSION ENGINEERS 


, Patent Taper-flushbushes, Head Office: Thornbury : Bradford 3 : Yorkshire 
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write for -_ 


SPECIALISTS IN FAN 





POWERED 


* <Aerofoil fan type “LOW SILHOUETTE” unit shown above is 
designed for ducted extract systems where resistance conditions call for 
duties up to 2” s.w.g. 

Exhaust capacity range 500 c.f.m. to 23,000 c.f.m. fans 12” to 38” dia- 
meter with external lubricators for easy maintenance. 

* Propeller fan type “EXTRA LOW SILHOUETTE” unit with fans 
12” to 36” diameter designed mainly for free intake conditions, Capacity 
range 500 c.f.m. to 12,200 c.f.m. Automatic shuttcrs to conserve heat - 
optional extra. 

BROOKS “LOW SILHOUETTE” units combine positive high output 
ventilation with low power consumption and attractive appearance. 

Spun weather caps 24” to 72” diameter are non-corrosive aluminium. 
Steel work all-hot dip galvanized after manufacture. 


BROOKS VENTILATION UNITS 
LIMITED 


Trafalgar House, Great Newport Street, London, W.C2 
Tel: COVent Garden 1355 - 1356 


ROOF EXTRACT AND INPUT 
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.ack Gag Dublications 


‘Smoke is your problem’ (publications No. OV3865 and OV4393) describe— 
in detail—the Gx.c. Photoelectric Smoke Density Measuring Equipments. 
Designed in the interest of smoke abatement, these devices give an immediate 


and accurate check of the smoke density in a stack. 





THE GENERAL ELECTRIC CO. LTD - MAGNET HOUSE - KINGSWAY - LONDON W.C.2 














ICKLES FORGE, 
ROTHERHAM 


Telephone: Telegrams: 
ROTHERHAM 41154 CHIMNEYS, ROTHERHAM 











FILTON 


for ROTARY UNIONS 
(Patented) 


USED ON AIR, STEAM, 
WATER, OIL &c. 

FOR LEAKPROOF FLUID 
TRANSFER TO ROTATING 
MACHINERY 
SIZES }’—3” BSP 
SPECIALS UP TO 6’ BORE 


FILTON LIMITED 


Clapham Street, Leamington Spa, 
WARWICKSHIRE 


Telephone Spo 8111/2 























Made in ALL METALS, 
Our range of Weaving covers all grades 
from the FINEST WIRE CLOTH 
to the HEAVIEST SCREENING. 
ALB and ARB. approved 


Please write for our Brochure, containing 
useful Technical information. 
PHIPP STREET 
LONDON £.C2 


SPRINGS AND 
SPRING WASHERS 


FOR ENGINEERING PURPOSES 





JOHN TONKS ‘2 


CENTRAL SPRING WORKS 
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MINUTES SLASHED To SECONDS... 


on the new 


MARBAIX 


M58 DISINTEGRATOR 


REMOVES BROKEN TOOLS 
e WITHOUT DAMAGE TO THE COMPONENT 
CUTS HOLES OF ANY SHAPE IN 
HARDENED MATERIAL, CARBIDES ETC. 
. In fact any material through which electric 
current can pass. 


The new MARBAIX M.58 disintegrator removes broken taps, drills, 

reamers, studs, etc., in a fraction of normal time, without damage to 

the component. 

Holes, too, of any shape can be cut in hardened material, for subsequent 

finishing by grinding or other methods. Note the times for the 

various examples shown, and write today for full details to DEPT. E.!. 
DEMONSTRATIONS ON iy ~— hy OWN COMPONENTS GLADLY 


ok HERE’S HOW TO CUT COSTS 
Times obtained on Model M58-C (as illustrated) 


MARBAIX INDUSTRIES LTD 800105 10s 


PHONE BATTERSEA 





A i CRESCENT 
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There is Re * ALBION’ nog 3 or revolution 
counter application. 
with every your ——- 


counting 
will show your output at a glance. 
INSTRUMENT DIVISION 


B. & F. CARTER &CO.LTD. 


BOLTON 3, ENGLAND (fia 1848: 


‘Phone: Siapenes lines) 
‘Grams: BRAIDERS. TON 








Rurnace Hill, SHEFFIELD. 











HAYLE, CORNWALL 





y= 


PERFORATED METALS FOp 
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whem the flow is im 


either directiom ..«- - 


THE VALVE IS, THE 


> Cop - 32 O O. a_ hey. 6_ ee 
PARALLEL-SLIDE VALVE 


ONE OF HOPKINSONS’ SMALL BRONZE VALVES 


Here is a general purpose valve of proven reliability 
available at low cost. Built to the high standards of design 
and manufacture that typifies HOPKINSONS’ valves it 


TILL ALLL 


gives ease of operation and maintenance of fluid-tightness 


over long periods without the need for wedging action. 


WHEN THE FLOW IS IN ONE DIRECTION only 
HOPKINSONS’ quick-opening bronze Link valve is the 


answer. 





~@)- HOPKINSONS LIMITED - HUDDERSFIELD 


LONDON OFFIC €: 34 NORFOLK STREET . STRAND +> W.C.2 





wvIOS 





“ 


Steel Sheets 


HOT ROLLED STRIP MILL SHEETS 

HOT ROLLED STRIP MILL PICKLED & OILED SHEETS 

COLD REDUCED BRIGHT STEEL SHEETS OILED IN 

GENERAL PURPOSE AND FULL FINISH GRADES — 
IN DRAWING AND EXTRA DEEP DRAWING QUALITY 


SHEARING CAPACITY UP TO 3° THICK 


\ COMPANY of wy, 
ww “Yoy 
acCCREOITEOS 


s * 
“ter Sto anor?™ 








NEACHELLS LANE—WILLENHALL STAFFS Telephone: WOLVERHAMPTON 3237! 
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One-third of Britain’s St Ir: 


Molten iren being charged into an open 
hearth furnace at Abbey Works 


ENQUIRIES 
to The Sales Manager : 
Sheet and Plate— 

Abbey Works, Port Talbot, 


Glamorgan. es > ; 
Electrical Sheet— aa 
Orb Works, Newport, 
i The ingot stripper bay at Abbey Works 


Monmouthshire. 
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is made by 





The slabbing mill motor room at Abbey Works 
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British hedevark 


Specialists in complete design and manufacture of all types of standard 
and special purpose resistance welding equipment from | KVA to 
1500 KVA or greater, and including fully automatic conveyor and 
hopper fed lines for high production requirements in the automobile, 
aircraft, steel, drum and wire industries and all branches of engineering. 

ae ee 


Welding Machine for 


@ Special Purpose Jigs and Fixtures. high speed production 
of 45 gailon drums. 





@ Press Tools and Dies. 
@ Electronic Controls. 


@ Tube Mills. 





@ Cycle Rim Forming and Welding Equipment. 


' BRITISH FEDERAL WELDER & MACHINE CO. LTD. 
LEADERS IN RESISTANCE WELDING | CASTLE MILL WORKS, DUDLEY, WORCS. 
i TELEPHONE DUDLEY 3114 


POWER TRANSMISSION— 

through the medium of 

FLEXIBLE 
FABRIC 


COUPLING TREATMENT 


DISCS 














Capacity for case-hardening is now available in 
the most modern heat treatment plant in London 


Gas or pack carburising with full metallurgical 
control over all operations 


up to 36” dia. plus wide experience in the 
control of distortion 


Flame-hardening of gears up to 10 ft. dia. with 
latest electronically controlled equipment 





x Gleason quenching press equipment for pieces 


* Are easily assembled. 

% Give extreme torsional flexibility. 

% Absorb irregularities in load variations. 
% Axial and parallel misalignments are corrected. E.N.V. ENGINEERING COMPANY LIMITED 


FIERMETIC RUBBER C2 [FP 800 worn wor 


Hermetic Works, Ryland Street, BIRMINGHAM, 16 Telephone: LADbroke 3622°3-°4°5-6 


"Phone : EDGbaston 0783/4 Telegrams : ‘‘Hermetic Birmingham.”* 
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VERTICAL CROSS - TUBE 
BOILERS 


also MAKERS of 
VERTICAL ECONOMIC and 
VERTICAL GAS FIRED BOILERS 





Early deliveries of most sizes 


WALTER W. COLTMAN & CO. csoiters) LTD. 
CENTRAL BOILER WORKS, 
LOUGHBOROUGH 
Telephone: LOUGHBOROUGH 235! 
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Are these hands helping you? 









































OVERHEAD «+ TRAVELLERS + ELECTRIC GOLIATH 
: RSHALL i" 
< F MA ' < 
‘|: FLEMING : |: 
me t ® z 
ve] 

oO ss 
U mi 
O > 

DELLBURN WORKS MOTHERWELL:-SCOTLAND 

| Telephone: Motherwell 50 Telegrams : “Deliburn” Motherwell oO 
LOCO STEAM: ELECTRIC GOLIATH - TRAVELLER 





The certain remedy for any paint failure lies in the capable 
hands of the technical experts who form the nucleus of our 
research division. Pinchin Johnson research laboratories provide 
a unique service to industry, devoting their attention solely to 
the creation of the best type of finish for every purpose. The 
P.J. technical representative is your direct contact with this 
unique service. 


You can rely on 


PINCHIN J OHN SON 


for Paint and Service 
PINCHIN, JOHNSON & CO., 4 CARLTON GARDENS, S.W.1 





Telephone: TRAfalgar 5600 





BRISTOL - GLASGOW 
SOUTHAMPTON 


BELFAST - BIRMINGHAM ~- BOOTLE BRIGHTON - 
LEEDS - MANCHESTER NEWCASTLE-ON-TYNE ° 














VARATIO & STRATELINE GEARS 


hits 
Positive 





VARATIO 
Variable Speed Gearboxes 


4 H.P. to 25 H.P. Co Axial 
Robust Construction 
No Friction Drives 
Positive Drive — Up to 26 Speed Changes 


Gear change under load without clutch. 











The “DAVID” Units 






Answer ‘> 
¢ 






ote elosire 





STRATELINE 


to Your Fixed Reduction Speed Reducers 


Drive 
Problems 


Torque range 
46 Ibs. ins. to 
48,000 Ibs. in- 
Exact ratios 
to suit your 
requirements 
between3to1 
and 1,000,000 
to 1. 
Motorised with any make or type of Motor or Non-Motorised, 
Positive drive in either direction. Reductions up to 1,000,000 to 1 
obtained in incredibly small space. 





ghatts 











for “GOLIATH” Jobs ! 


We shall be pleased to supply Full Details on application 


VARATIO-STRATELINE GEARS LITD., 


Telephone : SLOUGH 20271 /2 


278 Aberdeen Avenue, Trading Estate, Slough, BUCKS 


Telegrams : VARATIO, SLOUGH 
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ad place in the Hall of Fame 


What is special about Harland Ulectriglide submersible pumpsets. 











Pump and motor built under the same roof by men with 
over 50 years’ experience on the manufacture of borehole 
pumps and associated electric motors. 








Harland commenced the development of 
submersible pumpsets 25 years ago and have ( 
gained wide experience in the balanced design \ 
of the two components. 
} 


The Harland submersible motor 
is of the all wet type and is 
therefore easy to maintain and 
overhaul as it does not rely on 
special seals between rotating 
and stationary parts. N 


teow 


A special study has been given |] < 
to the design of journal and 

thrust bearings which form 

the most important part of any 
machine operating under water. 


Harland offer standard 
Ulectriglide submersible pumpsets 


from 20 to 130 h.p. against short despatches. S 


An after sales service scheme is designed to give you 
complete satisfaction. 


EA Et T..A Ni ED 


ulectriglide submersible pumpsets 














THE HARLAND ENGINEERING CO. LTD. 
ALLOA SCOTLAND 


London Office: HARLAND HOUSE 20 PARK STREET LONDON W.!. Phone: GROsvenor | 22/ 
Branches; BRISTOL GLASGOW LEEDS TIMPERLEY (CHESHIRE) NEWCASTLE-UPON-TYNE NOTTINGHAM ( heat aN 
WOLVERHAMPTON AND OVERSEAS. ee 














QUIUUIUUVNOUNOLLINLUDLVULUUOVULUUUULUVUVUUOOURUHUVULEAOUUU TU 


AISI/It P.169 
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4 
UE, KEY To INDUSTRY 


No. 29 ee 









Crediton, in Devon, has a church built in the 14th and 15th centuries. The 
church has a garden surrounded by a wall, and in that garden this key was 
found. Could it have been the key to the door shown in the illustration ? 
Certainly the garden would be a natural place in which to lose the key 
which is a hand-wrought specimen of about that period. The church contains 
relics of “town armour”. Was it the keeper of the armour who lost the key? 








We shall never know, but we do know that the 
development of steel made possible the growth of 
civilisation itself. For steel is the key to the good 
things of life as well as to the necessities; as essential to the maker of the 
precision watch as to the bridge builder. 

Hallamshire high-grade Alloy and Carbon steels serve a multitude of 


industries in many ways. 













Manufacturers of 


ah erent. Cansen enunas a : lamstee ese 


BARS - SHEETS - PLATES - WIRE RODS 


THE HALLAMSHIRE STEEL COMPANY LIMITED, SHEFFIELD 3, ENGLAND Telephone: Sheffield 24304 (7 lines) Telegrams: Hallamsteel, Sheffield 








THE MASTER 








3K jeopardises health 


CLEANER 


The greatest enemy of efficient production—DUST, whether it is 
creating a fire risk, damaging machinery, blanketing heat and light, 
jeopardising health, ruining paint or causing extra labour can, 
unknown to you, gradually whittle down your profits. Eliminate dust 
with NEW WELBECK industrial suction cleaners —the most advanced 
and efficient machines on the market today. Your premises need 
NEW WELBECK to restore lost profits. ENGLISH ELECTRIC sen etw Wanna 
use 
The ‘BAK-VAK’ industrial suction cleaner in use at the 
Stafford. 


muses bers: «6 WE SERVE THE LEADERS OF INDUSTRY _ £2¢lish Eleciic Company's Works, 


formation to DEPT. 34. 
The ‘ BAK-VAK” model costs only 46 gns. 











1 

i 

1 

1 

| e 

i HEAD OFFICE & WORKS: LONDON OFFICE: 
brasennidinite ! Moulsecoomb Way, Brighton, 7, Sussex 6 Cavendish Square, London, W.1 
HL. The Queen ] Tel.: Brighton 61666 (PBx) Tel.: LANgham 1517 (PBX) : 

upolier ' 

aye oie : BRANCHES AT BIRMINGHAM, MANCHESTER, SCOTLAND & EIRE 
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TAYLOR 


Multiple Disc 
CLUTCHES 


Resiliency, sensitivity, ease of control 
and the ability to perform continuous 
heavy duty without frequent adjust- 
ment, make Taylor Multiple Disc 
Clutches a popular choice for machine 
tool, plant, civiland heavy engineering. 
Such characteristics are ensured by :— 
Heat treatment and total enclosure of 
all operating parts; positive locking; 


The illustrations show a 
typical application. The 
Reid Gear Co., Led., re- 
quired a powerful, sen- 
sitive and completely 
trustworthy clutch unit 
for their two-speed re- 
duction gear, to transmit 


THE ENGINEER 


Powerful, 


Positive, 
Safe... 





*Just the job’ Gantry 
with either an Electric 
or Chain Block. Loads 
weighing up to 3 tons 
handled safely, easily 
and quickly. 

Heights up to 18’ 
maximum. 


MOBILE GANTRY 


1-2-3 tons capacity .. or to your requirements. 
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All 



















IMustration shows simple 











single point adjustment and precision . ¢ 
manufacture on modern plant. A [2*,,j"ormous offers Highly suitable for 


Taylor Clutch is a self-contained unit, *mersency sluice gate on EXPORT 
a Scottish Hydro-Electric 

easily assembied, quickly fitted and Project. The features mentioned above qualify 

produced to perform many years of Taylor a pe gg Ao a 

strenuous work. — nd reliabili tin 4 

See ce Tevlon Melita Dire Chavch. 


TAYLOR INDUSTRIAL CLUTCHES 


TROWS UPPER WORKS - CASTLETON - LANCS. 


dismantling and compact- 
ness for storage or ship- 
ment. 


A FA.LLENS © 


NGINEER 









Please send for 
fully descriptive 
PF NCER BRIDGE WORK‘ 


‘Phone: 5971/4 | MOISE RW ah 


literature to. Dept. E. 































fabricators and erectors 


of structural steelwork 


Steelwork for 24-29, Rood Lane 

and 24-30, Fenchurch Street, 

for City of London 

Real Property Company Limited. 

Architects : Howard, Souster and Fairbairn. 
Consulting Engineers : G. A. Dodd and Partners. 


BOULTON AND PAUL LIMITED NORWICH LONDON BIRMINGHAM 


APCE/28 
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GREY IRON CASTINGS 
trom 2 OUNCES to 


THE 






In the production of Grey Iron Castings we have concen- 


trated on these four vital points: 


accurate moulding to 


specification; unvarying quality throughout the run; clear 


finish and excellent machining surfaces ; competitive prices. 


We shall be pleased to advise you on any particular cast- 


ings problem. 


Ss. MOLE & SONS 


Our long experience is at your service. 


ENGINEER 


GREEN LANE 
FOUNDRY 





) LTD. sort Lane 


LYE 


STOURBRIDGE 
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WORCS. 








Sooner or 
later you will 


be driven to... 






Specialists in 






DUSTRACTION 


dust and fume 
removal equipment 


DUSTRACTION LIMITED - 94 REGENT ROAD 


LEICESTER Telephone: Granby 2681/2 











6-yard oil-fired Steam Dipper Dredger, built .or the my Pg amaygone t. 
cobbles and boulders per hour dumped to a radius 


Phone: Paisley 4121. 
London Agents: Messrs Nye & Menzies, Ltd., Capel House, 62, New Broad Street, E.C.2. 


PELL GIES 


feet and 


Output Res Anca 3 
a clear 


FLEMING & FERGUSON L”™ 


SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND. 


AAARAAABRRARAAROEAARRBBARAAAS 





rds of 
feet. 


Tel. Add.: 
Phone}; London Wall 4846 


DREDGING PLANT = 


PATENT CUTTER HOPPER DREDGERS, 


the Largest 


Dimensions and 


Capabilities. 


PATENT DIPPER 


DREDGERS, 


BUCKET DREDGERS, GOLD & TIN RECOVERY DREDGERS, FLOATING CRANES 


Hopper Barges 

Screw Steamers: 

Side and Stern 

Paddle Wheel 

Steamers, Tugs, 
etc. 


New Buckets, 
Links, Pins, 
Gearing etc., 
supplied for 
existing 
Dredgers. 


“Phenix Paisley.” 











A neal seta 


No gst Ee bee 
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‘Pyrotenax’ in an unusual decorative setting at the 
HOTEL DES MINES DE METZ France 














a 


CEI y 4 
Ys TOC * 
ELLAR Gt... 4 


. .. Factories and Works. Laundries. Breweries. Hotels, Flats. 
Atomic Pile Installations and Research Establishments. Electric 
Power Stations. Oil Pumping and Storage Installations. 
Cathedrals, Churches, Galleries and Museums. Oil! Tankers. 
Passenger and Cargo Ships. Warships, etc. 











Write for full details and technical data. Jl0i 


* Pryotenax"’ in the cellars of GUY'S HOSPITAL, London. 


The use of the Trade non-fire causing—heat resisting—moisture proof 
name “Pyrotenax”” is Py r oO t n re | >< —non-ageing—rust proof—safe against over- 
eae ebatent bai ~ load—resistant to mechanical maltreatment— 


rersramarsetg resistant to noise transmission. 
and its associates. 


copper covernto MI cases 





PERFECTED BY E€EXPERIENCE 
ee 





PYROTENAX LIMITED. Hebburn-on-Tyne. - "Phone: HEBBURN 83-2244/8 


GD i0i LONDON : ABBey 1654/5 BIRMINGHAM : Midland 1265 MANCHESTER : Blackfriars 6946 LEEDS: Leeds 27826 * GLASGOW: City 3641/2 CARDIFF : 23689 





The 


SPECIALIST FOUNDRY 


for 
BLACKHEART MALLEABLE IRON 
and 
HEAT & ABRASION RESISTING 
ALLOY CASTINGS 
for 
Automobiles and commercial Vehicles 
Gas, Electricity and Steel Undertakings 
Mining and Quarrying Plant 
Cement, Brick, Pipe and Tile Works 
Heat Treatment Plants 
together with many others 


CASTINGS SUPPLIED AS CAST 
OR FULLY MACHINED 


Manufacturers of ‘PULMAC’ Pulverising Mills 
for Fine Grinding 


G- CLANCEY LTD. Rcuseecwrreuste fone ero 
BELLE VALE: HALESOWEN cr Whe Liner 


TELEPHONE: CRADLEY HEATH - 694]1lI - 2 -3 
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DO YOU BUY THE BEST ELECTRODES? 


Which are the best welding electrodes ? In the words of 
the philosopher, it all depends on what you mean by best. 
Best for your welders ? Best for the job ? Or best for your 
company ? Best from the welder’s point of view are electrodes 
giving ease of manipulation, speed of deposition, minimum 
spatter and easy slag removal. Best for the job are good 
mechanical properties, absence of undercut and welds of neat 
and regular appearance. Best from your company’s point of 
view are high quality electrodes at a competitive price backed 
by good service. 


When selecting the most suitable electrode for the job many 
engineers find it best to rely on their own practical experience 
and that is why most of them select the Murex “ Fastex 5” 
electrode as the best general purpose electrode for the welding 
of mild steel. 


APPLICATIONS AND ADVANTAGES 


The two main features which make the “ Fastex 5” type the 
most popular electrode with welders are its smooth running 
properties and ease of operation. Added to these features are 
the advantages of self detaching slag and the very neat appear- 
ance of the weld deposit. The electrode is therefore eminently 
suitable for general fabrication work, particularly where 
horizontal fillet welding is required. The deposited metal can 
be hot forged. 


There is little loss due to spatter and weld cleaning operations 
are reduced to a minimum. As a result of the correct distribu- 
tion of heat between molten slag and weld metal the control of 
weld contour is easily obtained when using heavy gauge 
electrodes so that comparatively small fillet welds can be made 
with consequent saving in the cost of production. 


The 14 S.W.G. electrode is particularly suitable for welding 
light gauge sheet metal, especially for making fillet welds. 
Also as touch welding is relatively easy to carry out, the 
‘“* Fastex 5” electrode is an ideal type for initial training in 
welding. 

Although primarily designed for flat and horizontal vertical 
welding, the “‘ Fastex 5” electrode can be used in other 
positions. This is why it is so useful as a general purpose 
electrode for so many different applications. It is also fully 
approved by all the main approval authorities. In short, it is 
the best electrode for most jobs. 





A typical application of Murex ‘ Fastex 5°’ electrodes. An ali-weided 
integral body frame of a multiple unit diesel train designed and built 
by D. Wickham & Company Limited, Ware, Herts. 


APPROVALS—Approved by the Admiralty for use on mild steel 
and DW quality steel in all positions. 


Approved by Lloyd’s Register of Shipping for use in all positions. 
Accepted by the Ministry of Transport for use in all positions. 


Approved by Ministry of Supply, F.V.R.D.E. Specification 
1050/1V. 


Approved by the American Bureau of Shipping for use on mild 
steel in all positions. 


Approved by Det Norske Veritas for use in all positions. 
Complies with B.S. 639 : 1952 Parts 1 and 2, and B.S. 538 : 1940. 
The electrode also complies with the requirements of A.I.D. 


“FASTEX 5”—the best electrode for most jobs 





MUREX WELDING PROCESSES LTD., Waltham Cross, Herts. Tel: Waltham Cross 3636 









PULVERIZING 
AIR CONVEYORS 
DUST COLLECTION 


AIRACON AIR CONVEYORS 


Efficient pneumatic conveying of granular and powdered 
materials reduces the mechanical handling problem to the 
simple one of “piping it ’’—like a liquid—with all the 
advantages of cleanliness, economy, and mechanical efficiency. 

The Mikro-D systems for both high and low pressure 
operation have been developed in conjunction with the 
MIKRO-D Pulverizers, and Mikro Dust Collectors—with which 
they constitute the most efficient powder processing plant 
in the world. 

Mikro-D equipment has been built for many years in 
Bristol by George Adlam & Sons Ltd., in association with 
Pulverizing Machinery Division, Metals Disintegrating Co. Inc 
of U.S.A. This is now marketed solely by Pulverizing Machinery 
Ltd., a new Company representing these parent organisations, 
who are able to offer Mikro-D users an efficient spares service, 


and the facilities of extensive research laboratories at Bristol. 


If you use Mikro-D equipment, or if you have grinding 
or powder conveying problems, full details of the new 


services will be supplied on request to the 


1 DOVER STREET PICCADILLY 


Telephone: HYDe Park 9528-9 


TECHNICAL SALES OFFICE 
LONDON, W.1 


PULVERIZING MACHINERY LIMITED 
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From Africa 4a=— 

Australia to We Americas 
you will find examples of -! 
Cleveland engineering skill 





AN INVITATION Our services are always available in design, 
in detailing, and in the costing and construction of all types of structures, 


CLEVELAND 


CONTRACTORS, BUILDERS OF BRIDGES 
: AND CIVIL ENGINEERS 


THE CLEVELAND BRIDGE & ENGINEERING CO. LTD. DARLINGTON, 




































AND 


bu—_ 


LABORATORY 
ANALYSIS 


The ana:y... of COAL is our first consider- 1} 
ation, as in many industries it is the chief 
item of expense. Consult us for analysis 
of MINERALS, ORES, OILS, 
METALS, ALLOYS. WATER, Etc. 






































WEST HAM TESTING LABORATORY .. 


EET, PLAIST 
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Resilienc 


The severe shocks imposed upon gears 
















when rail points or crossings are tra- 
versed at high speeds require the de- 
sign to be more exacting than in normal 
industrial gears. Gears of the rubber 
resilient type illustrated, protect motor 
armatures against impact shocks and 


vibration, thus lengthening the life of ” 








the traction motor. 





Large numbers of these gears have been supplied to leading 
railways, and are operating with reliability and efficiency. 


METROPOLITAN -VICKERS 


Picea CO LTD 





An A.E.I. Company 


Metrovick Gears for Traction Service 


K'weol 








aay ROAR. ae tec tear cnt mses emerge 


St 
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THE 
PROVED 


Ironite & 


ESTABLISHED 1912 





General Engineering Shop, Messrs. Vickers-Armstrongs Ltd. ; Barrow-in-Furness 


RECENT CONTRACTS INCLUDE:—Vickers-Armstrongs, Ltd., Barrow 
Island, 95,000 sq. yds. English Steel Corporation, Appleby-Erodingham 
Steel Co. Sheffield Twist Drill & Steei Co., 1,000 sq. yds. The Austin 
Motor Co., Standard Motor Co., Coventry. Convoys: Deptford, 8,400 
sq. yds. Fulham, 4,000 sq. yds. Ferranti Ltd., Manchester. United 
Canners, Boston. Tank Hangers: Warminster, I.C.1., Grangemouth. 
British Oxygen Company. R.E.M.E. Workshops for Tanks, Stirling. 
SP.D. Depot, Aylesford. Chivers Ltd., Histon. Colleges of Further 
Education: Accrington, Morecambe, Leigh. B.E.A. Gen. Stations: 
Southwark, Poole, Dartford, Llynfi, Deptford, Blackpool, East Yelland, 
Wandsworth. Docks: 21 Shed, Royal Albert Dock, No. 3 Shed, King 
George V Dock. Bus Depots: Portsmouth, Liverpool, Derby. 


Lc 


qo moe 
% 72 900 
70m CZ 


Write for Brochure to :— 


THE IRONITE CO. LTD. 


4 HOLBEIN PLACE, SLOANE SQUARE, LONDON, S.W.1 
Tel: SLOane 4777 
































TWIN OR MULTIPLE WORM 
BIN DISCHARGER 


TAPERED OR VARIABLE PITCH WORMS 
DRIVEN BY AN ELECTRIC MOTOR 
TO REGULATE THE FLOW OF,_-2g 
MATERIAL FROM aire 
STORAGE BINS. 
SIZES TO SUIT ANY 
LAYOUT. 


W.S. BARRON ion 
COND —— 


GLOUCESTER Grrewhi 
a with over 50 Years’ crewlitt 


experience — Offer the latest in 


CRUSHING - GRINDING - MIXING 














a =f ot OE) | Coe) | AA LE 
MEAN@ slip ised 
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Storage for 340,000 gallons at 
52 ft., Southam, Warwickshire. 
Consulting Engineers W. Herbert 
Bateman & Partners. 


(ein. 









~~ 





PRESSED STEEL TANKS 


Unit constructed Braithwaite Pressed Steel Tanks with or without steel 
supporting structures can be supplied in an unlimited range of capacities. 
The technical advisory service of Braithwaite & Co. Structural Limited 
is available to assist those concerned with the installation of tanks for 
both conventional and unusual storage needs or for any other requirement 
for which the unit method of construction is suitable. 











Storage for nearly 100,000 gallons 
supplied for the Public Works Department, 
Kuala Lumpur, Malaya. 


zee | @ 
ie 


CO BOE 
5 CU: aa | SRS 


Supported on steel grillages, 

one of many covered tanks erected at 

a power station near London. 

Consulting Engineers Merz & McLellan. 










Industrial development, Malava. 
Water storage tank at the new works 
of Malayan Cement Ltd. 





Storage tank for softened water at the 
Isle of Grain Oil Refinery. 
(Photograph courtesy Tothill Press Ltd). 


BRAITHWAITE & CO. 
ENGINEERS LIMITED QD) 


BRIDGE & CONSTRUCTIONAL ENGINEERS 





London Office: Dorland House, Regent Street, London SW! Telephone: Whitehall 3993 











RESISTANCE STRAIN GAUGES 


By J. YARNELL, B.Sc., A.lnst.P. 
Price 12s. 6d. (Postage 6d.) 


This book deals with the construction and application of resistance strain gauges and with the 
most commonly used circuits and apparatus. The strain gauge rosette, which is finding ever 
wider application, is treated extensively, being introduced by a short exposition of the theory of 
stress and strain in a surface. 
Order your copy through your Bookseller or direct from:— 
ELECTRONIC ENGINEERING, 28, Essex Street, Strand, London, W.C.2. 
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ABBOT! 


of NEWARK 


Specialists 

in the 
Manufacture~ 
of Dished 
Ends 





DISHED & FLANGED 
VESSEL ENDS 
BOILERS « LOCO 
FIREBOXES and all 


PRESSURE VESSELS 
Riveted or Welded 


e 
WELDED and FLANGED 
WORK A _ SPECIALITY 





ABBOTT & C° 


(newark) LTD. 


NEWARK BOILER WORKS. 
NEWARK: NOTTS: ENGLAND 





Telephone: Newark 34. 
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Proved by many leading industries to give complete 
resistance to ; petrol and most industrial solvents. 
Permanently flexible, non-spreading and with excellent 
recovery properties, Neo-K-Tex is today’s most reliable 
— material. Supplied in sheets in a large range of 


ae and gauges, or cut to any 
rte << ye oo or ets, washers, mouldings etc. 


i 


“RESISTS 
yor" PETROL, pee. KAUTEX LID 


INDUSTRIAL SOLVENT / 
WATER. 4 





















HERTS 





ELSTREE WAY, ELSTREE, 





~~ eee 


Telephone : Elstree 1777/8/9 and 1770 









It must be a Hendrys’ Belt- 


ENDRYS’ Belts are flexible in both directions, Made of Solid Leather, any 
length endless, and up to one inch thickness in a single ply. Adjustable. 
Absence of fasteners and strict uniformity of weight give a smooth vibrationless drive 
and flow without ripple or whip. Edge of hide contact ensures adhesion without 


chai tension, thus minimizing wear of belt 
‘ee ee and bearings. Economical too. 

Pa oted Leather Belt on the Main Drive 
| G2, | of a Number 3 Kearns Standord 


SIZES AND WEIGHTS 
Horizontal Surfacing and Boring 


Machine. Hendrys’ Patent Laminated Leather Belts are made in 
eight standard weights to following widths :— 





























No. 0. 4 in. thick up to 3 in. wide 

a eo 7 rare gS 

ee eS Vee ) aa 

Ra 2 Sete: te ov any width 
' No. 4. & in. : =a és 

No. 5. # in. 

No. 6. & in. 

No. 7. 1 in. 


The No. O is a specially pliable belt made to order for 
light driving at high speeds and Nos. 5 to 7 are for Main 
or Heavy Driving. 

Hendrys’ make Laminated Friction Belts for 
Screw Presses, also. 

















JAMES 


HENDRY LTD. 


252 Main Street, Glasgow, S.E 
Londen ‘ Birmingham * Manchester * Johannesburg 
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The size range in which you can 
obtain Holfos Bronze centrifugally cast 
blanks is now much more extensive, 
but whether the size be large or small, 
the same experienced technique is 
applied to ensure that quality is the 
first essential. 


H 0) | Us B l 0 | l C Centrifugally cast 


Regd 
HL 13 


JOHN HOLROYD & CO. LTD. P.O. BOX NO. 24. HOLFOS WORKS, ROCHDALE, LANCS. TELEPHONE: 3155 
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iahree quarters of a century 
of Progress in... 


HIGH PRECISION 
HYDRAULICS 


ESSER 


ms 








VERTICAL 
PLATE BENDING 


. Photo by courtesy of David Brown Industries Ltd. 


Vertical Plate Bending Press for bending thick plate. 
Special features are incorporated to facilitate 
manipulation of the sections. The photograph shows 
cold bending of a 30’ < 3}” high tensile steel plate. 





We also manufacture : 

High Pressure Hydraulic Plant for Shipyards and Railway Workshops, Pumps, 
Accumulators, Valves and Intensifiers, Plate Bending Rolls, Punching and 
Shearing Machines, Continuous Finishing Presses for Silks and Rayons, 
Veneer and Plywood Presses, Cotton Baling Presses, Die Spotting Presses. 











a 
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SURFACE TABLES 











GRADE ‘A’ GRADE ‘B’ 


YDRAULIC LIFTING AND Heed and son nced % Smooth planed finish accurate to 
TRAVERSING JACKS, vwnean true piane over whole 9001 in-—0.003 in. according to 
“LOCOMOTIVE” TYPE WITH surface mg eo — : 

SECURITAS RAM LOCKING NUT Sizes up to 4’0"x 2’0’ have three-point support 

CAPACITIES 10 to 50 TONS Sizes 4'0°x 3/0" to 6'0"x4’0" have five-point 

: adjustable support. 8x3’ to 12’x6’ have 


six-point adjustable support. 


Write for Our grade ‘A’ tables conform to B.S.S. 817-1938 














list No. fener aos in all respects. 
E/1001/2. 4 
oU NGS : or BRITISH MADE BY:— 
(LIFTING APPLIANCES)LTD : WINDLEY BROS. LTD. 
ae CROWN WORKS, CHELMSFORD 
ENGLAND *PHONE:—CHELMSFORD 2224 








RYLAND STREET WORKS, BIRMINGHAM, 16. Tel: EDGbaston 3508-9 Grams: OLDENS B’HAM 


BUDWORTH gas turbines 


Now available for— 

















Alternators 
Fire pumps 


Land drainage and salvage pumps 


Hydraulic pumps 

Ships’ generators and auxiliaries 

High speed motor boats 

Air compressors 

a 45/60 h.p. Ventilating fans 

benaie the. totale worth shah espa 4 Propeller turbine for light aircraft 

pas ene Aircraft H/F generators 

pr Spyro go Also available as an air compres- 

sais : sor, for ventilating and heating 

pe eeu wills prchacn Foe An the peorersom Seed narntingn ta purposes, and for processes where 

ie seer ey hick pecan aniltigie taeibdians of the basic a large supply of hot air may be 
turbine unit can be built up. required. 


Please write for further particulars or demonstration 


DAVID BUDWORTH LTD. - ENGINEERS - HARWICH - ESSEX - TEL 116 














118 THE ENGINEER July 4, 1958 
ee amet. | 


a 


= Per oe sl BR «aia Per LS PE Sects 
ss 


| Four methods of 
| improved factory ventilation 


Bis pie a a 


tn. te a. ae" 


Fr; 


> 


| é y 





HILLS ROOF VENTILATING SHUTTERS HILLS VENTILATING SHUTTERS 
-VERTICAL WALL APPLICATION 


HILLS WALL-TYPE AIR INLET VENTILATORS HILLS STACK ROOF VENTILATORS 








; HILLS Industrial Ventilators are designed to meet every requirement for efficient 
and economical ventilation in foundries, rolling mills, factories, workshops, etc. They provide 
positive and rapid extraction of smoke, fumes, steam and overheated air, and admit the fresh air 
essential to improve working conditions. All types of HILLS Industrial Ventilators are easy to 
install in new or existing buildings. For expert advice on any problem of industrial ventilation, 


we invite you to consult our Technical Advisory Department. Illustrated literature is available 


HILLS Ventilation 


a 
/ : ie Ss, : 


4s 
HILLS (WEST BROMWICH) LTD., ALBION ROAD, WEST BROMWICH. (WEST BROMWICH 1811 (15 LINES)) LONDON: CHAPONE PLACE, DEAN STREET, W.!. (GERRarp 0526/9) 
Branches at Birmingham (Midland 5175), Manchester (Blackfriars 3382/3), Bristol (24765), Neweastle-on-Tyne (59081), Glasgow (City 5564). 


& 
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CLASSIFIED ADVERTISEMENTS 


AGENCIES - DIRECTORS - PARTNERSHIPS - SITUATIONS VACANT - EDUCATIONAL 
PATENTS - BUSINESS OPPORTUNITIES - MISCELLANEOUS - PUBLIC APPOINTMENTS 


BUSINESSES and PREMISES - TENDERS 


Lineage Rate. 4/- per line of approximately 6 words. 
48/- per single column inch and pro rata. 12 lines to 1 inch. 


Inch Rate. 


Minimum 16/-. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of }-page 
(12 column inches) and upwards, e.g., t-page £25 10s. $-page £48. Full page £90. 
Series Discounts. For advertisements 1 inch and upwards. 6 insertions 5%. 13 insertions 10%. 26 insertions 15%. 





| 


AUCTION SALES - FOR HIRE - MACHINERY, etc., WANTED - SITUATIONS WANTED 
DRAWING AND DESIGN SERVICES - FOR SALE - SUB-CONTRACTING 


Lineage Rate. 3/6 per line of approximately 6 words. Minimum 14/-. 


inch Rate. 


42/- per single column inch and pro rata. 


12 lines to 1 inch 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of }-page 
(12 column inches) and upwards, e.g., t-page £22. 4-page £41 10s. Full page £78. 


Run-On and Semi-Displayed Styles. Both these styles are available for single column width advertisements of any depth up to 12 inches. 
Displayed and Illustrated Styles. The minimum size for a Displayed advertisement is 3 inches single column, for an illustrated advertisement it is a }-page (12 column inches). 


Thereafter the sizes for both progress in steps 3 inches deep across 1, 2, 3 or 4 columns. 


Use of Box Number. 2/- which includes forwarding of replies. 


Copy Dates. 


‘*Run-on "’ and ‘* Semi-displayed "’ advertisements by noon Tuesday for publication on Friday same week. 


Friday for publication on following Friday. All advertisements three days earlier if proofs are required. 
Advertisements for publication should be addressed to:—Classified Advertisement Dept., “‘ The Engineer ’’, 28 Essex Street, Strand, London, W.C.2. 
Urgent advertisements may be telephoned to CENtral 6565. 


** Displayed "’ and “Illustrated "’ advertisements by noon 





PUBLIC APPOINTMENTS 





HUDDERSFIELD COLLEGE OF 
TECHNOLOGY 


Principal: Dr. W. E. SCOTT, M.B.E. 


DEPARTMENT OF CIVIL AND 
MECHANICAL ENGINEERING 





ASSISTANTS 


Applications are invited for the following appoint- 
ments, to commence as soon as possible. 

Grade “B” ASSISTANT, to teach Mechanical 
Engineering subjects, mainly in City and Guilds 
Machine Shop Engineering Courses. Experience in 
machine tool design will be an advantage. i 

Grade “ A” ASSISTANT, to teach Automobile 
Engineering subjects. Applicants should possess the 
Motor Vehicle Technicians’ Certificate of the City 
and Guilds of London Institute and the National 
Craftsman’s Certificate. 5 

Good industrial and preferably some teaching 
experience desirable. 

The salary (Burnham Scale), Grade “ B” (Men), 
rises to a maximum of £1025 per annum. Grade 
“A” (Men), £900 per annum, plus allowances for 
graduate status (£75 or £125) and training (£25 to 
£75). The commencing salary will depend upon 
qualifications and experience and may include up to 
12 increments in respect of approved service in 
industry. Foe 

Further particulars and forms of application, 
which must be returned within two weeks of the 
appearance of this advertisement, obtainable from 
the Principal, College of Technology, Queen Street 

th, Huddersfield. 
ae H. GRAY, 
Chief Education Officer. 
20th June, 1958. E7882 


LOUGHBOROUGH COLLEGE 
OF TECHNOLOGY 


DEPARTMENT OF WORKSHOP 
TRAINING AND PRACTICE 
PRODUCTION AND DEVELOPMENT 
ENGINEER 








Applications are invited for the position of 
PRODUCTION AND DEVELOPMENT  EN- 
GINEER at a salary according to the scale £1200 by 
£30 to £1350 p.a. The commencing salary will be 
determined by qualifications and ¢ . The 
successful applicant will be responsible for the train- 
ing of students in the design of new products, the 
improvement of existing designs and the testing of 
finished products in the Engineering Workshops, in 
which the Department gives comprehensive practical 
training to full-time engineering students. The 
products include gas engines, steam engines, 
hydraulic testing machines and a wide range of 
engineering laboratory apparatus. < 

Applicants should be Mechanical Engineers who 
have had good practical training and industrial 
experience. They should be qualified, and 
teaching experience, ae not essential, is desirable. 

The post is pensionable. Application forms and 
further particulars may be o! red from The 
Registrar, to whom completed applications should 
be sent as soon as possible (in reply please quote 
22/C). E7898 





WEST SUSSEX COUNTY 
COUNCIL 


CRAWLEY COLLEGE OF FURTHER 
EDUCATION 








LECTURER 





Applications are invited for the post of SENIOR 
LECTURER IN PRODUCTION ENGINEERING. 
Applicants should have a sound knowledge of modern 
engineering manufacturing processes and be com- 

ent to advise on equipping and planning for 

oduction Courses. They should hold a 
or other qualification in the Science and Technology 
of Engineering = The post is to be filled 
as soon as possible. 

Housing is available through the Crawley Develop- 

t Corporation. 
merurther particulars and form of application from 
the Director of Education, County Hail, hester, 
on receipt of a stamped, envelope and 
should be returned 


dressed 
to the Principal, Crawley College 
of Further Education, College Road Crawley, 
Sussex. E7861 


PUBLIC APPOINTMENTS 





CITY OF NOTTINGHAM 
EDUCATION COMMITTEE 


PEOPLE’S COLLEGE OF FURTHER 
EDUCATION 
W. W. DEXON, M.Sc., A.R.LC, 


FULL-TIME TEACHER 


Principal : 


Applications are invited for the post of FULL- 
TIME TEACHER in the Engineering Department. 
Applicants should have a University Degree in 
Engineering and/or Corporate Membership of the 
Institution of Mechanical Engineers, with good 
industrial experience. 

Salary in accordance with the Burnham Technical 
Scale for Assistants Grade B, £650 by £25 to £1025 
per annum, with additions for training, graduate 
qualifications and increments for industrial experi- 
ence. A special allowance of £100 per annum is 
available to a suitable candidate. 

Further particulars and forms of application may 
be obtained from the undersigned, to whom com- 
pleted forms must be returned by 18th July, 1958. 

W. G. JACKSON, 


Director of Education. 


Exchange Buildings, 
E7887 


Nottingham. 





UNIVERSITY OF CAPE TOWN 
SOUTH AFRICA 


TECHNICAL ASSISTANT : 
ENGINEERING 


There is a vacancy for a Grade | TECHNICAL 
ASSISTANT in the Department of Civil Engineering. 
The successful applicant should have workshop 
experience, preferably including work in a research 
laboratory and on maintenance of instruments and 
electrical and hydraulic machinery. The post is 
vacant from Ist January, 1959. 

The salary scale is £750 by £50 to £900 per annum, 
plus a temporary cost-of-living allowance for a 
married man (at present £234 per annum). 

Applications (with copies of testimonials) should 
State age, experience and qualifications, and give 
the names of two referees whom the University may 
consult. 

Two copies of the application and testimonials 
should reach the Secretary, Association of Univer- 
sities of the British Commonwealth, 36, Gordon 
Square, London, W.C.1 (from whom a memorandum 
amy the general conditions of Ss should 

obtained), not later than h August, 1958. 
An _ additional copy should be sent direct by air 
mail to the Registrar, University of Cape Town, 
Private Bag, Rondebosch, Cape Town, South Africa, 
by the same date. 

The University reserves the right to appoint a 
person other than one of the applicants or else to 
make no appointment. E7874 


NOTTINGHAM AND DISTRICT 
TECHNICAL COLLEGE 
BURTON STREET, NOTTINGHAM 


CIVIL 








Principal : 
D. A. R. CLARK, M.Sc, (Tech.), M.I.Mech.E. 


ASSISTANT GRADE B IN MECHANICAL 


PUBLIC APPOINTMENTS 





WALSALL AND STAFFORDSHIRE 
TECHNICAL COLLEGE 





JOINT EDUCATION COMMITTEE 


Principal : H, CHEETHAM, B.Sc. Hons., 
A.M.LMech.E., M.LProd.E. 





ASSISTANTS 


Applications are invited for the following full-time 
teaching appointments, duties in each case to 
commence on the Ist September, 1958 :-— 

GRADE “A” ASSISTANT IN MECHANICAL 
ENGINEERING 

Applicants should possess a Higher National 
oe. 2 i + g and be able 
to teach Mechanical Engi ing subjects to Ordinary 
National Certificate on i 
GRADE “ A” ASSISTANT IN MACHINE SHOP 

ENGINEERING 
_Applicants should possess a Higher National 
Certificate in Production Engineering or a C.G.L.I. 
Final Certificate in Machine Shop Engineering, and 
be able to teach Machine Shop Engineering to 
C.G.L.I. Final standard. 
GRADE “A” ASSISTANT IN ENGLISH 

Applicants should be qualified to teach English to 
full-time and -time students in Preliminary, 
Ordinary National Certificate and C.G.L.I. Certificate 
courses. 

Salaries will be in accordance with the Burnham 
Technical Report, 1956, viz., men £475 by £25 to 
£900 p.a., women £430 by £20 to £720 p.a., plus 
equal pay increments, with appropriate additions for 
qualifications and training in each case. 

Application forms and further particulars may be 
obtained from the Principal, Walsall and Stafford- 
shire Technical College, Wisemore, Walsall, Staffs, 
to whom completed application forms should be 
returned not later than a bony July, 1958. 


N, 
E7888 Secretary to the Governors. 





NORTH RIDING EDUCATION 
COMMITTEE 


CLEVELAND TECHNICAL COLLEGE, 
REDCAR 


ASSISTANT 


Required for September or as soon as possible 


weSSIST! NT(G 

ANT (Grade B) for Electrical Engineering 
to O.N.C, level. Special responsibility allowance of 
£100 per annum. 

Forms and particulars obtainable from me on 
receipt of stamped, addressed envelope. Completed 
forms to be returned by 14th July, 1958. 

F. BARRACLOUGH, 

County Hall, 

Northallerton. E7908 





DEPARTMENT OF MAIN ROADS, 
NEW SOUTH WALES, AUSTRALIA 


CIVIL ENGINEERS 





ENGINEERING se Paar 
Applications are invited from graduates (or under- 
anne anor graduates in their final year) in Civil ineeri 

Appleone are invited for the post of ASSIST- of a i British or Irish University for 
ANT GRADE B IN MECHANICAL ENGIN- appointment to the staff of the Department of Main 
EERING. ae : Roads, New South Wales, the State Road Authority 

A large new building comes into use in September for construction of roads and bridges. 
next for well-equipped Departments of Building and On appointment, applicants may be engaged at 
Civil Engineering, trical eri ty, the Department’s Head Office, Sydney, on the 
Physics and Mathematics, and M I dof reinforced and steel bridges, or on 
accommodation is also available to the rtments road construction and maintenance either in the 
of Mechanical Engineering, Arts Metropolitan Area or the country. 


and Commerce, 
Printing and Textiles. Research work by both staff 
and students is being rapidly developed. 

Experience in industry, teaching and/or research 
desirable. 

Salary in accordance with the Burnham Technical 
Scale as follows >—£650 by £25 to £1025 per annum. 
Additions for Assistants include allowance 
of £75 per annum (or £125 for good Honours Degree), 
up to 3 increments of £25 for training in approved 
cases and incremental allowance for industrial expe- 
rience after age 21, and war service. 

Further and form of application may 
be obtained from the Principal, to whom completed 
forms should be returned not later than 18th July, 
1958. E7886 


Commencing salary according to qualifications 
and i will be within the range £A1147 to 
£A1353 per annum, with annual pr i sub- 
ject to technical competence to £A18 


PUBLIC APPOINTMENTS 





NORTHERN GAS BOARD 


TEES-SIDE DIVISION 


TECHNICAL ASSISTANT—STOCKTON 


Applications are invited for the it of 
TECHNICAL ASSISTANT at Stockton Unit. 
in Drawing-Office and/or Laboratory 


The grading for the post will be Provincial “A” 
Grade APT. 5/8 (£605 to £825) according to qualifi- 


Divisional al Manager. 
Northern Gas Board, 
Tees-Side Divisi 
Post Office Box No. 4, 
Commercial Street, 
Middlesbrough. 
7907 30th June, 1958, 





DEPARTMENT OF SCIENTIFIC 
AND INDUSTRIAL RESEARCH 


BUILDING RESEARCH STATION, 
GARSTON, WATFORD, HERTS 


SCIENTIFIC OFFICER 

D.S.LR. requires SCIENTIFIC OFFICER 
PHYSICIST) at Building Research Station, Garston, 
Watlord, Herts, ay research in heat transfer] 
‘ocesses occurring in 


equivalent. ( 

Salary range: (Men) £595-£1050. Allowance 
for National Service and post-gradua i 
Normal prospects of i 
P.S.O. Galery cones 5 '70-£1950). 

Forms from M.L.N.S. Technical and Scientific 
Register (K), 26, King Street, London, 
(quote A.139/8A). E? 


NATIONAL COAL BOARD 





NORTH EASTERN DIVISION 
JUNIOR ASSISTANT 


JUNIOR ASSISTANT required in the Area Civil 
*s Branch at No. 3 (Rotherham) Area 
Headquarters, salary £530-£675 per annum. The 


be required to assist in the 

preparation of designs of reinforced and 
steel buildings, heavy | founda- 

Se ee ee ee eee Serer San, ae 
other vy engineering projects Area Civi 
Engineer’s Depart associated ith colliery 
A in Building 

and a knowledge of 

desirable 


or 
the theory and practice of the above st 
on-! 


\pply Area Staff M , No. 3 Area, Wath- 
, Nr. Rotherham, July 7th, oe 


MINISTRY OF SUPPLY 





LONDON 
CIVIL ENGINEER, ARCHITECT OR 
SURVEYOR 
M of CIVIL ENGINEER 
A RCHITECT or SURVEYOR in London to assist 
for large factories com ancillary ealidicgs including 
water — allied civil engi- 
Member of Institution of Civil 
or have equivalent qualifications. 


with 
exemptions from Parts I and [I (Finals) may be 
dota. ies. Salary : rine of ome the ited 
from M.L.N‘S., Technical o fecuee 
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PUBLIC APPOINTMENTS 





DEPARTMENT OF SCIENTIFIC 
AND INDUSTRIAL RESEARCH 


SUILDING RESEARCH STATION, 
GARSTON, WATFORD 
SENIOR SCIENTIFIC OFFICER OR 
SCIENTIFIC OFFICER 





tory research, i t and theoretical 
qualyels. Qualifications : ist or 2nd Class Honours 
Degree in Civil or equivalent, and 


experience in either research or in practical Civil 
row | works. Men's Salary ranges: S.O. 
'5—£ 1050. anos ee 3 ay — 
in mid-thirties to P.S.O. (1390. 


£19 with of higher bic (wi 
y el a oe from M.L.N.S., Technical 
Register (K), 26, King Street, London, 
ee quoting E.238/8A. Closing date aw 





HERTFORD GROUP HOSPITAL 
MANAGEMENT COMMITTEE 


SENIOR ENGINEER 





SENIOR a ieee yh — earner 


Sui 
dates holding 2 Bist Class Certineat te. of Com. 
petency in Marine Engineering (or equivalent Nav: 
Certificate) or City and Guilds Full Technological 
Certificate in Plant Engineering (First Class). 
Applicants should have completed an apprentice- 
ship in Mechanical a or have acquired a 
thorough practical, mechan’ training. 
They must have a sound Eocene of efficient 
operation of steam boiler plants and wide experience 
in a supervisory position of mechanical and electrical 
engineering services as found in Institutions. 


The person appointed will be Fy mignon to - 





Cer LLE: me 


atte a 
aa Sk ete 


iiriiae tate ea 
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PUBLIC APPOINTMENTS 


CENTRAL ELECTRICITY 
GENERATING BOARD 


EASTERN DIVISION 








cetention are invited for the following appoint- 
ment 
SECOND ASSISTANT MAINTENANCE a 
EER (MECHANICAL)—LITTLE BAR 
GENERATING STATION 
Salary Class G, Grade 10, £790 by £15 to £835 per 
——_ eventu: Fi ay. Bhnel Class J, Grade 10, 
wa $ to Rae! per annum 
das Hod have served an apprenticeship, 
qualifications and have 
had spoleant in the maintenance of the — 
plant in a large modern Generating Statio 
Applications, quoting Reference No. 2/9361, 
stating age, qualifications, experience and present 
on, should be sent to the Controller, Central 
Bioctricity Generating Board, Division, 
West Farm Place, Chalk Lane, Cockfosters, Barnet, 
Herts, by 12th July, 1958. 
W. N. C. CLINCH, 


E7846 Controller. 


ROYAL SCOTTISH MUSEUM, 
EDINBURGH 








ASSISTANT KEEPERS 





Two pensionable posts of ASSISTANT KEEPER 
(1) in department of technology (2) in department of 
natural history. Appointment in post (1) to Grade I 
or Grade II depending on age and experience. 
for Grade II at least 21 and under 26 on Ist August, 
1958 : extension for service in H.M. Forces, Overseas 
Civil Service, established Civil Service (up to two 
years) or eee Bie to qualifications ; for Grade I, 
normally at least 30 on Ist August, 1958. Qualifica- 
tions : candidates must have, or obtain in 1958, for 
post (1) first or second class honours degree in 
engineering or technology, with workshop or equiva- 
lent practical experience ; for post (2) first or second 
class honours degree in zoology. Duties in post (1) 
include supervision of engineering workshops and 
Preparation of technological exhibits ; in post (2) 
detailed work in bird or insect collections, maintaining 
study collections and arr: exhibitions. Starting 
salary (Grade II) £615 (or ig ). Scale maximum 
(men) £875. Grade I salary scale (men) £1145- 
£1800. Promotion prospects.—Write Director, 
pers Scottish Museum, Chambers Street, Edin- 

burgh, 1, for application form. Closing date 3ist 
July, 1958. E7847 





Superintendent Engineer and wil 
assist in supervision of general building th 
maintenance work. 

Salary scale £655 by £25 (5) to £780. The post is 
superannuable. The successful applicant will be 
required to live ae. or reasonably close to, Hertford. 
No accommodation provided. 

Applications stating qualifications, experience, 
with names of two lerees, to Group Secretary, 
Hertford Comey Hospital, Hertford, Herts, by 
Sth August, 1958. E7897 


PUBLIC WORKS DEPARTMENT 


ADEN 
MECHANICAL AND ELECTRICAL 
ENGINEER 








the Department's workshops and 

i with operating, maintenance and 

care of civil engineering mechanical plant and 
equipment, i refrigeration. 

Contract appointment for 18-24 months in the 
salary range £1032 to £1929 per annum with a 
gratuity of from £25 to £37 10s. Od. per quarter on 
satisfactory completion of contract. Entry point 

according to experience. Furnished quarters with 
refrigerator at low rental. Free medical attention 
and for the officer, his wife and up to 
four chil under 18. Allowance for education of 
children outside Aden. 

Candidates should be A.M.L.Mech.E. and have 
had not less than seven years’ training and practical 
experience. An electrical engi qualification 
and experience with refrigerating equipment will be 
an advantage. 

Write, Director of Recruitment, Colonial Office, 


S.W.1, stating 7 qualifications and experience. 
Quote BCD Ti2 /018. E7900 





DEPARTMENT OF SCIENTIFIC 
AND INDUSTRIAL RESEARCH 


BUILDING RESEARCH STATION, 
GARSTON, WATFORD 


STRUCTURAL OR CIVIL ENGINEERS 


DS.LR. STRUCTURAL OR CIVIL ENGIN- 
EERS with a Scientific outlook, required at the 
Building Research Station, Garston, Watford, to 
work on research projects relating to nuclear poner 

oe he : 
forced concrete or strength design. Work 
yore an field studies and 
contractors. 0 18.8.0. Quali 
a. 2S in sin 8.0. f range. i 
ist or 2nd Class Honours degree in Civil 


———. nt, Men's anlar range, 8.0. 
eras “$5.0. years 

experience) {1130-21330 Pade Hees 

tion in er to P.S.O. 


950 f higher posts. 
fears ag Bes ‘orms “bine M.L.N.S., 


fon a ee Dita. os, Khe 
date 26h July, 1958 : E7842 


DEPARTMENT OF SCIENTIFIC 
AND INDUSTRIAL RESEARCH 





BUILDING RESEARCH STATION, 
CRAWFORD STREET, LONDON, W.! 


CIVIL ENGINEER 





D.S.L.R. requires CIVIL ENGINEER (Basic 
Grade) at Building Research Station, Crawford Street, 
London, W.1, for investigations into operational 
and organisational problems associated with build- 
ing techniques, as part of study of building processes. 
Candidates should have obtained, or be qualified by 
examination for admittance to, Corporate Member- 
ship of the Institution of Civil or Structural ineers 
or have a Ist or 2nd Class Honours degree in in- 
eering, and be interested in application of scientific 
method to day-to-day problems facing building 
industry. Experience with building and civil engin- 
eering contractors an advantage. Men’s Salary -_ 
£805 (a 25) to £1250.—Forms from M.L.N 
Techni and Scientific Register (K), 26, King 
Street, London, S.W.1, quoting E.592/7A. Closing 
date 26th July, 1958. E7843 


CITY OF BRADFORD 


ENGINEERING ASSISTANTS 








App lications are invited for the appointment o 
ENGINEERING ASSISTANTS on Special Grade 
(£750-£1030) ; commencing salaries in accordance 
with experience and . These posts 
superannuable. 
Candidates should preferably hold an Engineering 
Degree, be A.M.LC. Saenger ny and have had 
good general civil ing trai 
cm should have complet “their National 


can be provided by 


——- (quoting Post Nos. 18, 119, 175, 202) 
on to be obtained from the City Engineer, 
Town Hall, Bradford, 1, to: with three testi- 
monials, must be received y the undersigned by 


No bh P Aoti 





. the Corporation. 


3ist July, 1958. 
W. H. LEATHEM, 
Town Clerk. 
Town Hall, Bradford, 1. E7832 





BUCKS WATER BOARD 


DIESEL AND PUMP FITTER 


A keen, young, experienced FITTER is required 
to carry out and supervise the Board's fitting work 
to the Instructions of the Pumping Stations Super- 
intendent. 

The salary scale is £625-£745 on Misc. Div. Grades 
V/V, with a starting rate dependent on experience, 
and the applicant will be required to join the super- 
annuation scheme. 

A semi-detached house is available (with garage if 
required) at a reasonable rent at a site on an hourly 
bus route three miles from Chesham and one hour 
from London. 

Applicants should apply immediately to the 


undersigned. 
R. POWNALL, 
Pebbie Lane, Engineer and — 
Aylesbury. E7 


July 4, 1958 
PUBLIC APPOINTMENTS 





ATOMIC ENERGY RESEARCH ESTABLISHMENT 
HARWELL 


ENGINEERS 


to be responsible to senior engineer for modification, running and maintenance 
of major research equipment of a unique type. Training will be given in special 
techniques required. 

Engineering apprenticeship and Corporate Membership of Engineering 
Institution or equivalent training and qualifications essential. Knowledge of 
basic electrical engineering practice, high vacuum techniques or electronics 
desirable. 

Salary in range £815-£1740. Housing, superannuation. 

Send POST CARD to Group Recruitment Officer (1154/25), A.E.R.E., 
Harwell, Didcot, Berks., for application form and details. 

E7876 











STRUCTURAL ENGINEERING DRAUGHTSMEN 


required by 


MINISTRY OF WORKS 


for employment in London, Scotland and Provinces on design and detailing 

of reinforced concrete or structural steelwork. 

SALARY RANGE £550 (age 21) to £870 p.a., London (slightly less elsewhere). 

5-DAY WEEK. 34 WEEKS’ ANNUAL LEAVE INITIALLY. 

STARTING PAY ACCORDING TO AGE, QUALIFICATIONS AND 
EXPERIENCE. 

GOOD PROSPECTS OF PROMOTION WITH SALARIES OF £1015 p.a. 
AND ABOVE. 

OPPORTUNITIES FOR PERMANENT POSTS LEADING TO PENSIONS 
(NON-CONTRIBUTORY). 

Possession of O.N.C. or equivalent an advantage. 

Interviews at Regional Offices where possible. 

APPLICATIONS.—State age, training and experience to Chief Structural 

agi Ministry of Works, Room 404, Abell House, John Islip Street, 


S.W 
E7717 








U.K.A.E.A. 


NUCLEAR 
RESEARCH 
ENGINEERS 


The Nuclear Research Division, Aldermaston 





has vacancies for Engineers, who will work with Scientists, 
in the following fields. 


CONTROLLED THERMONUCLEAR REACTIONS 


The design and construction of low inductance condenser bands of considerable magnitude for 
use in experiments in ultra-high-current gas discharge. 


PARTICLE ACCELERATORS 


The design of experimental apparatus for Nuclear Physics Research encompassing large vacuum 
chambers, large magnets, ion sources and associated beam focussing devices. 

The Establishment has in current use accelerators ranging from 800kV. to 6MV. and is developing 
additional larger machines. 


REACTORS AND NUCLEAR ASSEMBLIES 


Mechanical design effort to produce equipment to handle large masses of fissile material, including 
apparatus to provide intense bursts of fast neutrons. Also the design of ancillary equipment for 
research reactors. 


GENERAL NUCLEAR ENGINEERING 


The control of a Research Reactor ; Loop Studies with a Research Reactor : 
reactor design. 

The appointments are at various levels, depending on ability and experience, but all candidates must 
have served a recognised engineering apprenticeship, and must be Corporate Members of one of the 
Senior Engineering Institutions, and should have had several years’ experience of engineering design 
work, preferably in the electro-mechanical field. 


SALARY will be assessed within the range £815 - £2080. 


Contributory Superannuation scheme. A house or assistance towards legal expenses on house 
purchase will be available for married officers living beyond daily travelling distance. 


and novel pulsed 


POSTCARDS for application forms to the Senior Recruitment Officer at above address. 
quote ref. 1879/25. 


Please 


E7896 
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GOVERNMENT OF THE 
FEDERATION OF MALAYA 


CIVIL ENGINEERS 


are required for the Draii and Irriga- 
tion Department on contract for 3 years. 

Qualifications : Corporate members of 
the Institution of Civil Engineers or have 
passed (or hold qualifications which exempt 
them from) Parts I and II of the A.M.LC.E. 
Examination. In addition they must have at 
least two years’ practical experience of civil 
engineering construction, preferably includ- 
ing experience with heavy earth-moving 
mechanical plant or the design and construc- 
tion of reinforced concrete works. Minimum 
age 26. 

Basic Salary— $628 by 34-934/982 by 34- 
1254 p.m. (£879 by 47-£1307/£1374 by 47 
—£1755 p.a.). 

Increment credits given for experience. 
In addition, Expatriation and Cost of Living 
Allowances are payable. Substantial 
Gratuity on completion of contract, full pay 
Vacation leave, free passages, free medical 
attention (except for a small charge for 
maintenance in a hospital). 

Further details and application forms may 
be obtained from the Recruitment and 
Personnel Division, Dept. E.2, Malaya 
House, 57, Trafalgar Square, London, 
W.C.2. E7884 








GOVERNMENT OF THE 
FEDERATION OF MALAYA 

Civil Engineers for the Public Works 
Department are required on 3-year contract. 
Qualifications : (a) A.M.LC.E. or (6) a 
Degree or Diploma of a University or Engin- 
eering College recognised by the Institution 
of Civil Engineers as granting exemption 
from Parts I and II of the Institution of Civil 
Engineers Examination ; plus two years of 
approved practical experience in engineer- 
ing, or (c) Pass in Parts I and II of the Profes- 
sional Examination of the Institution of 
Civil Engineers, after at least a three-year 
course at a recognised or after at 
least three years’ training as an articled 
pupil or apprentice; plus two years’ approved 
practical experience in bo ea 

Age minimum 26—maxi 

Basic Salary $628 by 34_934/982 by 34— 
1254 oy ns Wg by 47-£1307/£1374 by 
47-£1755 p.a Increment credits given 
for pita ewe In addition Expatriation 
and Cost of Living Allowances are payable. 
Substantial Gratuity on completion of con- 
tract, full pay Vacation leave, free passages, 
free medical attention (except for a small 
charge for maintenance in a hospital). 

Further details and application forms can 
be obtained from the Recruitment and 


Personnel Division, Dept. El, Malaya 
House, 57, Trafalgar uare, London, 
W.C.2. E7885 














TENDERS A 








COUNTY BOROUGH OF 
BRIGHTON 


WATERWORKS DEPARTMENT 


MILE OAK PUMPING STATION 


TENDERS invited for MANUFACTURE, 
DELIVERY, ERECTION, TESTING and MAIN- 
TENANCE of THREE ELECTRICALLY-DRIVEN 
SUBMERSIBLE WELL PUMPS and FIVE 
BOOSTER PUMPS with Control Gear and other 
Appurtenant Works. 

Specification and particulars from Waterworks 
Engineer, 12, Bond Street, Brighton, 1, on payment 
of five guineas deposit, to be refunded on receipt of a 
bona-fide Tender and return of all documents. 

Tenders, in plain, sealed envelopes, endorsed 
“Tender for Pumping Plant, Mile Oak,” to be 
delivered to me by noon on 23rd August, 1958. 

The Corporation do not bind themselves to accept 
the lowest or any Tender. 








W. O. DODD, 
Town Hall, Town Clerk. 
Brighton, 1. 
June, 1958. 
E7875 
EDUCATIONAL 











A.M.1.MECH.E., 8.Sc., City and Guilds, &c. 
Guarantee P Postal Courses for all Exams., and "Tech- 
—o ‘el oo re yg edn — Toe 

t per si 
a feo 00 Seon BET (Bont ae Ss 
right’s Lane, Leadaa, W w.s. 








| SITUATIONS VACANT 


APPLICANTS ARE ADVISED TO SEND 
COPIES, NOT ORIGINALS, OF THEIR TESTI- 
MONIALS UNLESS OTHERWISE REQUESTED. 


A TECHNICAL ASSISTANT for the Works 
Director is required a medium-sized — 
engineering company in Surrey. Applicants should be 
qualified Production Engineers aged 35 to 45 years, 
and possess either B.Sc. (Eng.) or A.M.I.Mech.E. 
Practical commercial experience is essential. Salary, 
£1200 to to age and experience. 
The prospects for the ri t man are very good. 
Applications, which will treated in strict con- 
fidence, should give the fullest details of career, 
health and present occupation._—_BOX No. coer 
“ The Engineer.” 





THE ENGINEER 


SITUATIONS VACANT 





A WELL-KNOWN GENERAL ENGINEER- 
ING COMPANY in the North West of an 
a subsidiary of a world-renowned American co: 
is about to appoint an EXECUTIVE INDUSTRIAL 
ENGINEER, responsible to the General Works 
Manager, to take comp’ charge of the Process 
Planning, Ratefixing, Jig and Tool and Production 
Control Departments. Candidates, who must have 
top-class knowledge in methods and industrial 
engineering, will be expected to have had experience 
in works management. In addition to his normal 
duties, the successful candidate will require to advise 
management on the purchase of machines and tools, 
and a certain amount of travel in this country and 
abroad will therefore be necessary. Please reply, 
stating age, qualifications, experience, salary required 
and present salary.—BOX No. E7869, “ The 
Engineer.” A 
AN EXPANDING WEST MIDLANDS 
ENGINEERING FIRM needs a young Accountant 
at about A.C.W.A. or A.C.LS. level. The post carries 
a high salary, is progressive and pensionable. Prac- 
tical experience of manufacturing accounts and 
— essential.—Apply giving full details to 
BOX No. E7904, “* The Engineer.” A 
AN EXPERIENCED DRAUGHTSMAN-DE- 
SIGNER, required for rapidly expanding Engineer- 
ing organisation. Used to modern methods o plant 
layout, initiation of special purpose machinery, 
conveyorisation, boiler house practice and usual 
factory ancillary services. This post calls for a man 
of ability to translate production needs efficiently 
and offers a progressive future. Age 25-45 years. 
Apply in first instance, stating technical qualifica- 
rns experience, and Salary required.—BOX aos 
5, “* The Engineer.” 
aa. OPPORTUNITY EXISTS FOR an 
ENGINEER in the Export Department of a well- 
known Boiler Manufacturer in Scotland. Required 
to travel abroad two to three months annually on 
sales matters, visiting Agents and Clients. Age 
30/40. Knowledge French and/or Spanish desirable 
but not essential. Applicants should indicate both 
their technical qualifications and aaeeere 
experience as well as Salary required.—_ BOX N 
E1958, “* The Engineer.” c 
APPLICATIONS ARE INVITED from DESIGN 
DRAUGHTSMEN with experience in paper and 
board conversion and/or packaging machinery and 
equipment. The salary offered will be in keeping 
with qualifications and experience and the prospects 
are excellent. Please write in confidence, giving details 
of qualifications, experience, age and salary expected. 
—BOX No. E7877, “* The Engineer.” A 
APPLICATIONS ARE INVITED for the follow- 
ing appointment at the CLA UFFOLK, 
Works of THE BRITISH STEEL PILING Cco., 


LTD. 
SENIOR DESIGNER DRAUGHTSMAN (Mini- 
mum qualifications H.N.C. or equivalent). 

Age group 28~35 years. Candidates should be 

le of accepting responsibility for complete 
projects. 

THIS APPOINTMENT IS PERMANENT AND 
PROGRESSIVE IN AN EXPANDING ORGANI- 
SATION and the successful candidate will be 

on interesting work in 


connection with 
special crane type structures, ‘hoisting machinery 
(steam, diesel, electric) and contractors’ plant. 
Contributory pension scheme in operation. Good 
canteen facilities. Salary in accordance with quali- 
fications and experience. Holiday arrangements 
respected. The Works are situated "1s minutes bus 
ride from the centre of Ipswich.—Applications to rs 
Personnel Officer at the above address. E7711 
APPLICATIONS are invited for the post of SALES 
ENGINEER for the London office of an old-estab- 
lished company, which is anxious to explore new 
fields within the scope of heavy steel plate work and 
high-duty mechanical transporting plant, with special 
emphasis on export. Applicants should possess good 
initiative and have had previous sales experience for 
both home and foreign markets. The position is 
pensionable and carries excellent prospects. Prefer- 
able age about 35. Please give full details of experi- 
ence and salary required.—BOX No. E1970, “* The 
Engineer.” - 
ASSISTANT ENGINEER required, aged 27/33. 
Should be conversant with steam raising, refrigera- 
tion and transport. Previous brewery experience an 
advantage but not essential—Apply in writing, 
soins qualifications and present —, to Manager, 
Truman’s Brewery, P.O. Box No. 10, Derby Street, 
Burton upon Trent. E1977 a 
ASSISTANT ENGINEERING LECTURER 
a for Cadet Training Course on modern 
rigerated motor liner fitted out for the 
purpose plyin 
Australia or New Zealand. 
Senior Lecturer in = duties will include the 
teaching of thirty cadets (in two classes) studying on 
course for Part 1 of the Engi Insti- 
be expected 


a two- 
tutes Examination, and applicant will 


to take in the social life of the officers and cadets, 
both re and afloat. The applicant should be not 
more thon 48 years of con, have te qualifica- 
tions and at least four years’ teac! experience in a 
technical co! or similar institution. Full pension 
facilities available. wren y A to intendent 
Engineer, New Co., Ltd., Royal 
Albert Dock, London, E.16, giving i 

experience, &c., and state required, before 
July 16th, 1958. £7450 a 


BLAST FURNACE ENGINEER 


Engineering Company —— in the North 
West require the services of a first-class Blast 
Furnace Engineer. The pecition affords an 
excellent opportunity to — attain the 
status of Manager, with full responsibility for 
this sphere of the Company's operations. For 
this reason, applicants must be suitably qualified 
and have had not less than 10 years’ industrial 
experience of Design and Estimating. The 
ability to deal directly with customers’ require- 
ments would be an added advantage. An 


excellent salary. with pension rights, 
will be offered t ne Soneanee applicant.— 
BOX No. E7878, ve A 


COMPETENT DESIGNER-DRAUGHTSMAN 

to train as Contracts Engineer. Excellent prospects 

for draughtsman with interest and experience in 

fig gy and light plate work.—Apply, 
Control Processes, 


P.O. 5. Box No. 6, Kingston-upon-Thames, — 
1A 
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DESIGN DRAUGHTSMEN required for Mecha- 
nical Design of Nucleonic Instruments. Pleasan’ 
Appin ooeee. —- rates of Ln Lo 
77 Chief Draughtsman, Isotope Developmen’ 
Beenham Grange, pea og — Mts 
Seceannan 451). 


DEVELOPMENT AND RENO ards 
EXECUTIVE required to advise and supervise 
production of aluminium articles. Should be expert 
in fabrication and uses of aluminium and its allo: 

including finishing techniques involved. Send uli 
details of qualifications, experience present 
salary.—BOX No. E1969, “ The Engineer.” A 


DRAUGHTSMAN required IB a eee om 


bs on special purpose . 
of mechanisms essential. Appian, should 
y week. 


aged 21/25 years and have 

Sick and pension fund.—Apply in writing to a Per- 
sonnel Officer, Osram Glass Works, East Lane, 
North Wembiey. E124 a 


DRAUGHTSMAN 


Lancashire Tar Distillers, Ltd., require a 
Senior eee for their ‘Engineering 


De 
t ~~ 9 is varied and interesting, covering 
the installation of and modifications to plant in 
the various works of the oo 
Some site work would be involved. 
A pension sc is in operation and a 
canteen available. Any holiday arrangements 


made previous! As ould be h 
should preferably be of at least O.N.C. py 
with experience of plant layout and pipework, 
but all applications would be consi 

All applications will be treated with con- 
fidence. 





is regres Stating age, qualifications and 
experience, should be sent to Chief Engineer 

ire Tar Distillers, Ltd., Liverpool Road, 

Cadishead, Nr. Manchester. E7821 a 





DRAUGHTSMEN.—Senior Material Handling 
and Structural men with at least ten years’ experience 
in either field. Vacancies in our London and 
Bromley offices. Bonus and sion schemes. 
Holidays will be honoured.—Reply to JOHN 
WILSON & CO. (ENGINEERS), LTD., 3a, 
Widmore Road, Bromley, Kent. E1959 A 





DRAUGHTSMEN 
Experienced Draughtsmen required, used to 
design of colliery and/or mechanical handling 
equipment. Good opportunities and permanent 
situation available.—Apply in writing, stating 
age, experience, qualifications, &c., to : 
QUALTER, HALL AND CO., LTD., 
P.O. Bex 8, Railway Foundry, Barnsley. 
E1967 A 


DRAUGHTSMEN, of Senior or Intermediate 
grades, are required for a newly established drawing- 
office in the field of bakery engineering. Applications 
(which will be treated confidentially) are invited from 
men having a wide basic experience in engineering 
which enables them to work without close supervision. 
Apply in writing, giving brief particulars of education, 
workshop and D.O. experience, and present salary. 
Evening interviews can be arranged.—Chief 
Draughtsman, Pelkman Bros., Ltd., 41, Buckingham 
Palace Road, London, S.W.1. E1972 a 


ELECTRICAL DRAUGHTSMAN.—The Stanton 
Ironworks Company, Limited, Near Nottingham, 
has a vacancy for an Electrical Draughtsman with 
experience in plannin ng schemes for lighting and 
power distribution and preparation of wiring dia- 
grams for motors, control => &c., as applied to 
heavy industrial practice. is pensionable. 
5-da Holiday arrangements ho 
Write in confidence to the Staffing Officer, a 


age, qualifications and experience. 1a 
ELECTRICAL OR MECHANICAL yy 
NEE pease by large German y for 

-| are 
invited from British-trained with a good 


years. Write, ing a tion, experience and 
salary.—BOX No. Bi9s9, “ The Engineer.” A 
ENGINEER required, for i development 
work in metallurgical plant, East London. N.C, 
technical engineering standard minimum. 
ficiency in Mathematics essential. Write, BOX 
o- Deacons Advertising, 36, sommes an ome 


ENGINEERING CLERK OF WORKS required 
for site su ision of extensive Engineering and 
Electrical Reservicing Installation in — Hos- 
ital in Bristol. Duration of contract ximatel 
+ years, commencing August, 1958. £7 

per annum for man with at least 10 years’ super- 
visory experience of this class of work.—Write, 
— and experience, to Messrs. Hoare, Lea 





Consulting Engineers, 21, Oakfield 
Road, Clifton, Bristol, 8, marking envelope we a's 
of Works.” 7853 A 


ENGINEER SURVEYOR required for inspection 
of Cranes and other Lifting Plant. Must have — 
ing-office experience of design fe od 
National Certificate for Mechanical Eneinering 
Resident Glasgow or near. Salary £735 to £1 
E.S.A. scale. Non-contributory pension, etc.— 
Apply Manager, Eng. Dept., General gonaene 
Corporation, Ltd., 99, Aldwych, London, W.C.2. 
7902 A 


ERECTION ENGINEER.—Suitably experienced 
man required to take c of erection of aerial 
ropeways abroad. Excellent climate and condi- 
tions ; 18 to 24 may initial contract.—BOX No. 
E1968, “ The Engineer. A 
FOOD PRODUCTION COMPANY of inter- 
practical and techn Initeed spon as ASSISTANT 
NEERS. 1 

in any part of the Must be prepared to el anon 
we conditions and excellent prospects 

Apply, Reference 1.H.C.—BOX No. 
. “* The Engineer.” 


&: 





> 
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INSTRUMENTATION ENGINEER 
. deity Seen cleans 
ing to fill a vacancy in their head office. 
28-35 years of age, 


should leciaiedice the investigation, 
design and of industrial instrumenta- 
tion, including 


pneumatic and electrical) control 


Pie cogent, te =i ae 
pamneng Foronet B to 
and and to 


Kip Sein nd main roto 


houses may rented and removal 


will be invited to visit the 
+ er eae seamed, for a 


Applications, q ing sil ms 27, should be 
made to the —. British Nylon 
Spinners, Ltd., Pontypool, Monmouthshire. 


E7830 A 


INSTRUMENT MAKER, Elcectrica! and Mech 
anical, required. Applicants should be fully con- 
versant with the maintenance of all modern industrial 
instruments and capable of a and testing such 
——, pring ful Prospec pees fk. advancement. 

wri vin; iculars of experience and 
age.—BOX E4867, P The Engineers” A 


JUNIOR PRODUCTION ENGINEER for 
progressive organisation. Excellent prospects. 
Pension and insurance benefits.—Matisa Equipment 
Limited, Hanworth Lane, Chertsey. E1963 a 


K. S. PAUL on veneers oe . 
LTD., Park ‘ oyal > 


‘echnical Sales Department APE APPLIC ATI v ENOL 
ment I- 
NEER, to yt $ on difficult lubrication 





problems. London based. Applicant must be keen, 
energetic, loyal. Excellent prospects for advance- 

ment,—State , ~eaceneee age, in confidence, 
to oo Mdaanainn E1974 a 


LEADING MANUFACTURERS of Plastic and 
H. ulic Plant require Bm pe SALES ENOL 
their London Office. 


R as Assistant in 
25/30 years. ealery Stat OE ree 
y promotion.— BOX No. 


E1931.” The Eaginese ras 
E1951,“ x 
MECHANICAL ENGINEER required by ae 
London Engineering y. Experienced 
pa Bhd medium-sized automatic special! omen 
mac’ . Accustomed to initiative and respon- 


sibility. ifications, H.N.C. or equivalent 
ferred. Sa from — ar Sete sovesdiox to 


scheme. A — 
BOx'No No. EPO. The Baw i A 


NUCLEAR POWER PLANT CONTROL 
A number of Graduate Control Lp with 


at least three years’ experience in the control 

and good Dotheasatical ability, are required 
to work on Ban Page. apg of the control of a 
nuc 


The dome 4 is 3 and invoives all aspects 
of the plant: reactor, heat exchangers and 
turbo-alternators. It requires close team work 
and the a to translate the results of theo- 
aon eee into hardware. A knowledge of 

the control of conventional power stations 
would be an tion. An 
analogue computer is available and tuition will 
be re — . for the Fw np gag of problems. 


1 ve), 
"atomic Seater (Rat i CONSTRUCTIONS, 





i 3 Theobalds Road, 
London, W.C.1 E7844 A 
PERA is out research to develop new metal 


ting tool perf Engineers, age group 24-32, 
anxious to Pate poe ng technical hereietes are 
porn A for staff positions. Status and 
salary on age, prey oy ten me 


fib y ot pee 
PRODUCTION ENGINEERING” RESEAR RCH 
ASSOCIATION, Melton Mowbray, Leics. E7906 





SPERRY GYROSCOPE CO., LTD. 
APPLICATIONS ENGINEER 





— ent mariiereeie 


pe cornet es i oa A 


; 
: 
: 
ki 
: 
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SENIOR ELECTRICAL ENGINEER 


in Wet Mid 


age, qualifications 

rite, giving full personal details.— 

BOX E7895, “ The A 

STEAM TURBIN Engin- 

ecrs Design required 
in the to participate in a 


TEC\4NICAL ENGINEER a opey as Assistant 
Maneger for the Boiler Department of estab- 


tod qualthcations required. Age S545 preferred preferred The 


fe chen ane gr ga 
scheme, &c. pg with th fall details of 


experienc, ‘qualifications, age and salary required.— 
No. £7873, “ The Engineer.” A 


THE MOND NICKEL COMPANY 
LIMITED 
The Mond Nickel Company Limited invites 
for a post in a team, at its Birming- 
Laboratory, investigating the 
cious of tow end high taxpersteres apon the 
——— ee of special alloys. Both 
special techniques are involved. 
Publication of re results sits will be encour, 

ualifications ~ 


engineering or physics a 
, but other applicants kts suitable 
experience and providing evidence of ability to 
undertake research investigations with minimum 
considered. 
be in accordance with experieace 
Pension and assurance 
schemes are in operation and, in appropriate 
assistance 


hh 


iH 


a 





THE ENGINEER 
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SENIOR DRAUGHTSMEN, 
DESIGN ENGINEERS 


and 
DESIGN DRAUGHTSMEN 


At our Corby Works, one of the largest 
integrated Iron, Steel and Steel Tube Works 
in Europe, we have vacancies for MECH- 
ANICAL, ELECTRICAL, CIVIL and 
STRUCTURAL DRAUGHTSMEN. 


The vacancies exist in the New Develop- 
ment Drawing-Offices and the Works 
Drawing-Offices. The work is interesting 
and offers scope and opportunity to talented 
young men. 


Applicants with Higher National Certifi- 
cate and experience in either the Iron and 
Steel industry or heavy engineering are pre- 
ferred, but men with Ordinary level and 
relevant experience, or even unqualified men 
whose experience is outstanding, would be 
considered. 


In addition to these vacancies, there are 
openings in other Drawing-Offices elsewhere 
in the Company. 


Five-day week. Good welfare, canteen 
and recreation facilities. Superannuation 
and life assurance scheme. Staff hostel for 
single men. Favourable local housing 
conditions. 


GOOD SALARIES BASED ON EXPE- 
RIENCE AND QUALIFICATIONS. 


Applications will be treated as confidential 
and should be made, giving details of age, 
qualifications, experience, and salary re- 
quired, to : 

Manager/Personnel, 
STEWARTS AND LLOYDS, LIMITED, 
CORBY, Northants. 


E123 a 





can be given for zg 
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CONTRACTS ENGINEER 


(Commercial) 


REQUIRED FOR 


MAYBACH DIESEL DIVISION OF 
ARMSTRONG SIDDELEY MOTORS LIMITED 
at COVENTRY 


This is a new senior, permanent and pensionable appointment and will 
responsibility for the drafting and administration of U.K. 


be addressed to : 
SALES MANAGER, 


interest 


people with a good technical and commercial background particularly in rail 
traction and marine propulsion, and who are capable of undertaking complete 
and overseas long 
and short term contracts. Written applications giving age, qualifications, 
experience and salary required will be treated in strict confidence and should 


Special Projects, 
ARMSTRONG SIDDELEY MOTORS LIMITED, COVENTRY 


E7852 a 











CADBURY BROTHERS LTD. 
HAVE VACANCIES FOR 


DRAUGHTSMEN 


for plant design and layout work, with some works experience. 


Scheme. Provision of accommodation will be considered. 


Apply in writing, stating age, qualifications, experience, and 
salary required, to : 


The 


National, or Higher National Certificate, though not essential, would be 
an advantage. Five-day week, attractive working conditions, Pension 


CHIEF ENGINEER, CADBURY BROS., LTD., BOURNVILLE, BIRMINGHAM 


E1314 








which will be treated in fid: 
should give details of age, coiineiess = 
experience, and be addressed to the Man 


and 
Mond Mickel a mart ienised, Frames ti House, 
Millbank, London, Please mark enve- 
“ Confidential L.62. it E7848 a 


3 





THE REED PAPER GROUP 
LARKFIELD, NEAR MAIDSTONE, KENT 
SENIOR DRAUGHTSMEN 
The Group Division invites 


Engineering 
pg ae a several posts of Senior Draughts- 
at least Ordinary 


layout and pipework seep th to heavy ineer- 


Kent, quoting ref. SD/33. E7863 4 


THE SERVICES OF AN ASSISTANT ENGI- 
NEER — REQUIRED in connection with Oil 

Maintenance. His immediate duties will 
relate to Inspection and Preventive Maintenance ; 
applicants should therefore have had experience of 
this work in chemical works or refineries. The 


have been retained 
MSL to advise on the 


appointment of a 
TECHNICAL EXECUTIVE 


for a company with a long tradition and 
skill in the design and manufacture of 
components in special steels to a wide 
range of industry. The company, which 
employs approximately 900 in South 
Yorkshire, is one of the largest of its type 
in the world. It has a high reputation for 
its development work and is continually 
improving and extending its products. 


In the initial stages, the appointment will 
carry responsibility to the Managing 
Director for the development of new 
projects, but it is the intention of the 
board that this appointment should lead 
to general control of the company’s technical 
work within a few years. A certain amount 
of overseas travel may be necessary. 


Candidates should have extensive experience 
in development and design in mechanical 
ra ing and metallurgy (mainly ferrous 





salary will be £1000 to £1250, d di 
walifications. The successful 
ate Member of a pro- 
Institution.—Applications 
to the anager, 
Oilfields Limited, Ellesmere Port, —. 
1961 a 


Two ow ng se le pete epee with know- 


VACANCY FOR FULLY-QUALIFIED ENGI- 
NEER, to take charge 
Goame in up to £1 medium general engineer- 


te and be prepared to cover detailed design 
work. Applications must give details of qualifica- 
‘ salary requirements. Works 
located i ay with 150 employees. 
BOX No. "E1966, * The Engineer.” A 


WORKS MANAGER required for road tanker 
manufacture and general fabrication. View to 
i sce — —— 


eam nem | 
goatieaions. Howie “pronded  aaceanh 





Steels), possess a degree or other professional 
qualification in mechanical engineering, 
and have been in a managerial position for 
2/3 years. Consideration will be given to 
those with professional qualifications in 
metallurgy, provided they have extensive 
experience in mechanical engineering. 


Preferred age 30-35. Starting salary 
approximately £2,000 according to 
experience. 


No information will be disclosed to our 
clients until candidates know their identity 
and have given permission after personal 
discussion. Please send brief details in 
confidence, quoting reference G.1106, to 
M. B. Berks. 


MANAGEMENT SELECTION 
LIMITED 


17, Stratton Street, London, W.1. 
E7883 a 





HEAD OF 
MACHINE DESIGN 
& TEST GROUP 


Turbines, Pumps, Compressors 


turbines. 


The post is based in London and offers the opportunity 


Engineers is essential. 


of this appointment. Housing assistance can be given. 


and present salary to: 


The Personnel Manager (Ref. GH/I5) 


Angel Road, Edmonton, London, N./8. 





Applications are invited for this appointment, which carries 
responsibility for the direction and control of a group of engineers 
and designers engaged in the specification, design and test of 
rotary and reciprocating pumps, high pressure compressors and 


The designs are complementary to large scale plant installations 
under home and overseas design and construction contracts. 


of an 


excellent salary and a most interesting range of work. An 
engineering degree or membership of the Institution of Mechanical 


The vacancy arises following the promotion of the present holder 


Applications, giving full details of age, qualifications, experience 


BRITISH OXYGEN ENGINEERING LTD. 


E7850 a 
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INDUSTRIAL 
ENGINEERS 


A Leading Midland Engineering Group 
wishes to recruit a few well-qualified 
Industrial Engineers, ages between 27 and 
35, and possessing University Degrees, who 
have had experience as Industrial Consul- 
tants or on Production Planning and Control 
and Works Study or as a Production 
Executive. 

The immediate appointment would be 
made to the Central Consulting Staff with 
the prospect of a senior production manage- 
ment post within a few years. The salary 
offered would be within the range of £1500 
to £2250, depending upon experience and 
qualifications. There is a group super- 
annuation scheme, 


MAINTENANCE 
ENGINEER 


A Fine Chemicals Company in 
the South of England requires a 
Maintenance Engineer. The suc- 
cessful applicant will probably be 
an A.M.I.Mech.E., with broad 
general experience in plant main- 
tenance, earning at least £1200 p.a., 
and capable of exercising manage- 
ment responsibilities. The Com- 
pany operates an adequate pension 
plan with insurance cover, and 
works a five-day week with three 
weeks’ annual holiday. 

Applications, which will be treated in Write BOX No. E7903, “ The 
strict confidence, should be made.—BOX Engineer.” 

No. E7809, “ The Engineer.”’ A A 








SALES 
CONTROLLER 


Leading manufacturers of electrical 
apparatus invite applications for the 
appointment of Sales Controller, to take 
charge of the Company’s home and overseas 
sales organisation. 


An i img qualification is necessary 
and Corporate Kicmbership of the LE.E. 
desirable. 

Age should not exceed 45. A salary of 
£2500 per annum with pension provision is 
offered. The appointment is in the London 
district. 

Send full details of education and experi- 
ence, particularly in connection with sales, 
in the strictest confidence, to :—~ 

The Secretary, 

Professional i Appointments 

=. 

39, Victoria Street, Westminster, S.W.1. 


E7868 A 


TECHNICAL SALES 
REPRESENTATIVES 


Taylor, T: & Hobson, Ltd., is enlarg- 
ing its Sales 7 noche nog | for the sale of its 
Engineers’ Measuring Instruments and 


Machine Tools. 
A number of senior appointments are 
TS Cee ee 
Company seeks active, trained 
men who have received a technical education 
to H.N.C. standard and have had consider- 
= experience of selling. of the 


or 
would be an advantage but is not essential. 

Training in the $ products 
sales pol is given at the y's 
expense but a representative will not be 
confirmed in his appointment until Manage- 
— is satisfied with aS compasenen. 

Company car can vided and there 

is a Pension Scheme. aes 

Applicants are invited to write in con- 

to -— 


The General Man 4 
Taylor, Taylor & Hobson, Ltd., 
Stoughton Street, 

er. E7851 a 

















MANAGER 


FOR 
PLANT AND TRANSPORT DIVISION 


Due to expansion the leading Building and Civil Engineering Contractors in Yorkshire and the 
North East aon acting Ft 2000 people), invite applications for the post of Manager of their 
Plant and Transport Division. P $ : 
Applicants cheuld be qualified engineers (age 32-40) with good commercial and managerial 
experience. Experience with Contractors’ Plant or a Transport fleet preferred. This | osition, 
in which managerial ability is as important as technical competence, involves responsibi ity for : 

(a) Control of repair and maintenance of an extensive range of contractors’ plant and 

transport. 

(b) Seomieg a high rate of utilisation of company owned plant and transport. 

(c) Control of o , wor p and transport staff. 
This interesting new position with responsibility to a director, offers ample scope and prospects 
to a young manager with the uisite ¢: i , adaptability and initiative. 
The position is permanent and offers excellent staff conditions, non-contributory per scheme, 
progressive salary, bi-annual bonus and provision of acar. The selected applicant will be required 
to reside in or near York and assistance with housing will be given if required. : 
Written applications, which will be dealt with in strict confidence, should state age, full details of 
experience and qualifications, some indication of commencing salary required and should be 
addressed for the personal attention of : 

P. M. SHEPHERD, Managing Director 
F. SHEPHERD & SON, LTD., 
BUILDING & CIVIL ENGINEERING CONTRACTORS 


BLUE BRIDGE LANE, YORK. 
E7845 a 





ASSISTANT 
ENGINEER 


is required by 
SCOTTISH AGRICULTURAL 


INDUSTRIES LIMITED 


to fill a vacancy on the staff of their Ayr 
Fertiliser Works. The minimum qualifica- 
tions required are a Higher National Certi- 
ficate in Mechanical Engineering but prefer- 
ence will be given to candidates with an 
Engineering or A.M.I.Mech.E. 
Experience of plant installation and main- 
tenance will be an advantage. The post is 
permanent and pensionable and the com- 
mencing salary will be according to age, 
qualifications and experience. 

Application forms will be forwarded to 
Suitable candidates on receipt of brief 
details covering age, qualifications and 
experience, w’ should be addressed to the 
Scottish Agricultural Industries Limited, 
39, Palmerston Place, Edin’ > 42, 
quoting reference 25/Assistant Engineer. 


E7865 A 











The world’s leading inventors and manufacturers of special purpose Precision 
machinery for the Tobacco Industry have opening in their London Drawing 
Office for :— 


ELECTRICAL DESIGNER 


Desirable applicant should be aged 25-40, with technical qualifications at least 
up to H.N.C. level, and with a broad background of experience in the design 
of electrical and electro-mechanical equipment as applied to precision machinery. 
This opportunity is permanent and progressive ; it offers immediate pen- 
sionable Monthly Staff position with 3 weeks’ Annual Holiday and other 
advantages. 

Applications, stating age, qualifications and experience, should be personally 
addressed in confidence to G. B. Salmon. 


MOLINS MACHINE CO. LTD., Evelyn Street, London, S.E.8. 


E7704 a 











TEXAS INSTRUMENTS LIMITED 


This British Company, one of the foremost manufacturers of Transistors 
and Rectifiers, seeks the services of a 


PLANT ENGINEER 


with experience of plant layout and the planning of electrical and mechanical 
services for a major factory building, preferably in the electronics industry. 

The Company is about to start on a large programme of building which is 
expected to continue for some years. During this period the man appointed to 
this post will be directly responsible to the Mar Director for the co-ordina- 
tion of overall plans. For this purpose he will be required to visit our parent 
company at Dallas, Texas, and to be responsible for liaison between the two 
companies and our British and American consulting engineers and architects. 
It is intended that later he will assume other management responsibilities. _ 

The Company operates a non-contributory Pension Scheme and provides 
generous life assurance. 


Reply to :—The Managing Director, 
Texas Instruments, Limited, Dallas Road, Bedford. 








have been retained 
to advise on the 
appointment of a 


MS 


GENERAL 
MANAGER 


for a public company employing 400 in 
a pleasant market town near London. 


The General Manager will control both 
the manufacturing and selling activities 
of the company. He will join the board 
within two years and understudy the 
Managing Director who retires in about 
seven years. 


The company manufactures a wide range 
of , ‘ : " 


individual requirements, 


Candidates must have held responsibility 
for the production of light engineering 
equipment, on small batch or one off 
basis. Experience in applying management 
control techniques in a small or medium 
sized company is necessary, and an 
engineering qualification would be an 
advantage. Preferred age 35-45. Commencing 
salary about £2,500 with increased 
emoluments on appointment to the board. 
No information will be disclosed to our 
clients until candidates know their 
identity and have given permission after 
Personal discussion. Please send brief 
details in confidence, quoting reference 
G.1112, to W. F. Younger. 


MANAGEMENT 
17, Stratton Street, London, W.1. 


E7866 a 


SELECTION 














| SITUATIONS WANTED a 





ENGINEER with wide technical experience requires 
change. Experienced in t, production 
and drawing-office, precision trical/mechanical 
field. Salary r £1200-£1400. Write.-BOX 
No. E1979, “ The Hagineer.” 4 
ESTIMATING, PLANNING, CONTRACT- 
ING.—Ex ENGINEER G2), ap tice- 
ship and 10 years on design, H.N.C. uires 
situation, South East Essex area. Four-fi salary 
only considered.—BOX No. E1978, «The Engi- 
neer. a 








SUB-CONTRACTING 


CAPACITY AVAILABLE for Production of Stee! 
Forgings of all types by 5, 10, 15 and 20 ewt. hammers. 
i uiries to R. Hoe and 








Can give quick | et 


Co., Ltd., 109, . London, §.E.1. 
E1975 mw 

CASTINGS.—We can save your porous 

ferrous or by an ‘coved im; 

process ; sample casti ; ALD. «& 


—Recupero, Ltd., Harrow Viaduct, 
Harrow, Middlesex (Phone, Byron 1178). E109 mw 
KELLERING AND CAM PROFILING it 
up to 8ft. by 6ft. or 6ft. diameter.—_ARMY TAGE 
BROS. (K OTTINGLEY). Ltd., The Foundry 
ane . Yorkshire (Telephone : 


PRECISION ENGINEERS.— Personal cuxtes for 
Vineyard Walk. Clerkenwell, E-C.1 ("Phone, TER- 
minus 5113/4). E112 mw 


x 


SHEET METAL? 


roe 






SPECIALISTS IN 
FABRICATED MACHINERY 


GENERAL SHEET 
METAL WORKERS 


Brake Press Capacity 
8ft. x A in. 






SHEET METAL SHAPES LTD 
2 BELSHAM ST.,.LONDON E 9 


BUSINESS OPPORTUNITIES 














PROGRESSING, WELL-ESTABLISHED FIRM 
platers and sheet-metal workers, wish to expand out- 
Put, desire to contact persons, firms or consultant 
engineers, to introduce serious enquiries for any 
class and of welded plate and sheei-metal work. 
structural and specialised industrial bodies 
for commercial vehicles.—Genwind Vulcan 
Road, Solihull, Warwickshire, SOL 2215 tees 

1 o 


Classified Advts. continued on page 124 
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MISCELLANEOUS 


— SOR SOEES. Sees. Danes, Serves, Tele- 
and Main- 


teoance i. Lid, —Time Recorder 
157-159, Borough 
London, 8. 











Street, 
E110 i 





DRAWING & DESIGN 
SERVICE 
COMPETITIVE STEEL WORK nee. plans 
aot ener detail drawings for all kinds of and 

by Structural 
} ow pe service. HOLborn 2587. 











neers. 
1964 s 








BUSINESSES and PREMISES 








INDUSTRIAL MIDLANDS. Privately in the 
market. Modern freehold Jig and T Making 


Sons, V: 
E.C.2. Tel. : MONarch 3422. E7870 1 





AGENCIES 


SITE x mngpe } 4 REQUIRED, with experience in 
supervision of building construction, particularly in 
to conducting negotiations with clients ~ Pease send 
mee Pi sap — —Please send 

d salary expectation 

oy yoy Ltd., 16-26, Baltic 


Suet Landet he). E133 p 

















MACHINERY Etc. WANTED 


WANTED, Machines of all Types. 
CASH PAID. 


Norman E. Potts (B'ham), Ltd., 130, M Road, 
Birmingham, 12. VIC. 1278, 1279, 1270, tee 
104 F 


WANTED.-—Plate End eas Machine, to take 
pre, plates, condiion. Ful up to 3in. thick. Must be 
in 1 details.—_BOX No. E7856, 

F 











FOR SALE 











FOR SALE 
CHESTERFIELD POWER STATION 
i M.V. TURBINE SET, dated 1917, 2000kW 


6600V, r.p.m. 
1 Escher W. TURBINE, dated 1923, 3000 
r.p.m. English Electric ALTERNATOR 


Ww ‘both with Associated Condensers, 
Pumps, Motors, Fans, etc. 
STEAM RANGE PIPEWORK 
4B. & W. BOILERS (One 10k. Ib./hr., one 12k. 
Ib.jhr, Two 25k Ib./hr., installed 1912-1922 
with associated Economisers, Superheaters, 
Conveyors, Elevators, Chain Grate S Stokers. 


Fans and S etc. 
1 Peebles W MOTOR CONVERTOR. 
1 Phoenix 100kW BALANCER, auxiliary d.c. 


Paneis. 
»” |, Soren) ¢ ceagey-¥ ” es mostly 
1 Nie 8 cal 35V'1 ia BATTERY, with Westalite 
3 Weir UBLE TELE ACTING STEAM PUMPS, 


20,000 Ibs. /hr. 

1 Weir DOUBLE ACTING STEAM PUMP, 
35,000 Ibs. /hr. 

1 Da Pitch Pine 15,000 g.p.h. COOLING 
TOWER. 

1 Davenport Pitch Pine 25,000 g.p.h. COOLING 
TOWER, both with 


associated Asbestos 

Distribution Foewesk. 
Tender forms may be obtained from and 
be made with 


tricity i 
sion, P.O. Bo: . Barker Gate, Nottingham 
Enso 





THREAD MILLING AND HOBBING 
MACHINE 


WANDERER Mode! 31L 1000 UNIVERSAL 
LONG THREAD MILLING AND HOBBING 
oa page or internal and onmen @ Gomts, 
Length on a hl an t i 

ravel 
of centres 8jin. tlw spindle 3 in. dia. 
F. J. EDWARDS LTD. 


359-361, EUSTON ROAD, LONDON, N.W.1. 
EUSton 4681 and 3771 


inn Hela 


E7849 Gc 





also HEAVY and 
Sa fe ay cio meg fold- 


iS Pe ran natok, 


E1930 G 


CARDBOARD sone 
ing. pins aad prined 





ine is 

mounted on cast iron in inclined position. 

Arr. motor drive for 400/3/50, pamones 

— neh of oie’ 20 tons, stroke 3in., maxi- 

of strip 31in., size of bed {9hin. by 
14a, weigh approximately 40 cwt. 

TAYLOR CHALLEN No. 370 Open Fronted 
Upright Power Press, arranged motor drive 
415/3/50, complete with guard over drive and 
operator's automatic safety guard, pressure exerted 

alge Agee 20 tons, — Bnd bag — bed 

in. 


TA YLOR 4 CHALLEN 'N No. mimattP, Ge Geared, 
Double Sidied. Double Action, Cans Action Draw- 
ing Press, arranged motor drive 400/440/3/S0, 
punch stroke approximately 7in., blankholder 
stroke approximately 34in., between uprights 
20¢in., tee slotted bed i8in. by 15tin., weight 
approximately $1 cwt. 

ESCO Type EBI, Eccentric Power Punching Press, 
with adjustable stroke, and Tae table, 
arranged motor drive 400/440/3/50, pressure 
a <p tons, stroke — from jin. to 

jin., size of table 164in. by 1 

TA LOR & CHALLEN No, 266, Double Sided 
Geared Power Press, arranged motor drive, 
400/440/3/50, fitted with automatic press guard, 
pressure exerted approximately 40 tons, stroke 
1 , between uprights 184in., size of plain bed 
174in. by 23in., bg approximately 45 cwt. 

N BROS., Type wer Operated Geared 
Grooving Press for clenching the side seams on 
keg, drum, bin and bodies, arranged motor 
drive 400/3/50. Maximum length of drum handled 
38in., minimum diameter of drum 74in., maximum 
thickness of material 20 S.W.8., weight approxi- 
mately 60 cwt. 

Photographs of the above are available. 

MACHINE TOOLS, NEW AND USED, 
Of Every Description. Attractive Prices. 


F, J. EDWARDS, LTD., 


359-361, EUSTON ROAD, 
LONDON, N.W.1. 
EUSton 4681-3771 


Telephone : 
and at 
LANSDOWNE BS 41, WATER STREET, 
MINGHA ‘M, 3. 
‘adage : Central 7606-8. E207 G 





TW 


PRACTICALLY UNUSED 23 tons CAPACITY 
TUBULAR SHEAR LEGS, legs 14ft. long, com- 
plete with pear-shaped top shackle, in excellent 
condition. Ready for immediate work. 


Price : £10.0.0 (Ten Pounds) per set, delivered. 


THO* W. WARD LTD. 


ALBION WORKS HEFFIELD. 


Phone : 26311. Ext. 30 E216 Go 





HYDRAULIC PRESSES 


Unused 4000-ton HYDRAULIC HEAVY PLATE 
FORMING and BENDING PRESS, table 
18ft. by 10ft., weight 380 tons. 

2000-ton DOWN-STROKE HYDRAULIC FORG- 
ING PRESS, ram 3lin. dia., admits 8ft. 7in. wide, 
with horizontal sliding table, weight 200 tons. 

1000-ton DOWN-STROKE PRES by Loewy Eng., 
ram 27in. dia., bed 40in. by 48in 

650-ton DOUBLE-ACTION DRAWING PRESS, 
by Lake Erie, bed 7ft. 6in. by 6ft. 8in., with self- 
contained pump unit. 


MANY OTHER HYDRAULIC PRESSES OF 
ALL TYPES 


REED BROTHERS (ENGINEERING), LTD., 
Replant Works, 
Woolwich a. Estate, 
London, S.E.1 
Telephone : Wookeich 7611/6, | 
7894 G 





LOCOMOTIVES FOR SALE AND HIRE 
14x22 040 BARCLAY 
A selection in stock. 
17x24 040 BAGNALL 
stock. 


A selection 
18 x 26 060 BAGNALL 
Insurance reports available. 


R. S. HAYES, LTD., 


BRIDGEND, GLAMO 


RGAN 
"PHONE : 1311/2/3. E119 G 





NEW OVERHEAD CRANES 
60-ton sh by ‘hae 40ft. span, 5-ton auxiliary ; 


+~ Babcock and Wilcox, 40ft. span, 
$-ton sealers cab control, 400/3/50. 
ton Adamson, standard cab control, 42ft. 3in. 
span, 400/3/50. 
26-ton Vaughan, standard cab control, 42ft. 3in. span, 
Ph amie ae: Ss 400/3/50. Pe - sugges ernmenm 4 
ton Morris, span, cab 
22ft. lift, 400/3/ 30, ghd seey 
— Unused Ministry Cranes, mainly still packed. 
‘awings on request. Inspection invited. Bargain 
prices about one-third of New. 
FRED WATKINS (ENGINEERING) 
a | CED, GLOS. 
: Coleford 2271/2/3. E1324 


FOR SALE 


LE 


HIGH CLASS 
VERTICAL BORERS 
IN STOCK 


SINGLE COLUMN TYPES 
HARTMANN 43}in. hexagon turret head on cross 
rail, side head with sq. T.H., max. swing 43tin. 


h.p. motor 15. ‘ 
NILES 40in. (as above), swing 40in., h.p. 
“D” Type, 1945, 


motor 25. 
WEBSTER & BENNETT 36in., 
max. swing 4lin., h.p. motor 15. 
DOUBLE COLUMN TYPES 


RICHARDS 36in., 2 T.H. screw cutting, 2°5-60 





max. 


r.p.m. table speeds. 
A.W.-CR. — ~ ag .. 2 T.H. on cross rail, 2-45 
r.p.m. table 
SONDERMANN & STIER 72in., type KD20, 
2 T.H. on cross rail, max. swing "8tiin., 0-8-32 


r.p.m. table speeds. 

RICHARDS 72in., 2 T.H. on cross rail, max. swing 
74in., 1-9-25 r.p.m. table speeds. 

RICHARDS 10ft., motor drive through gearing, 
2 tool heads on cross rail, table dia. 9ft., admits 
under cross rail 6ft. 10in., h.p. motor 25. 

IT’S CHEAPER TO BUY NOW 
Full details from : 
SOAG MACHINE TOOLS, LTD., 
Oe ee’ LAMBETH, 


N, S.E.11. 
"Phone : RELiance 7201. 
"Grams : 


* Sotoolsag,”’ London, S.E.11. 
E212 





FRED WATKINS 
(ENGINEERING), LTD. 


STEAM BOILERS.—Cochran Vertical (New 
8ft. 6in., 8ft., 7ft. Gin., 7ft. and 6ft. in dia., 1 
150 Ib. w.p.; reconditioned ft. 6in. down to 3ft. 
dia.: . ‘ \ Sue " 
new 7ft. and 8ft. dia., 150, 180 and Ib. w.p.; 
300 reconditioned Vertical Crosstube, all sizes. 

AIR COMPRESSORS.—Broomwade 400, 300, 200 
and 130 cu. ft.; all 7 Reavell Rotary 
Blowers, 2000 c.f.m., 3-2 p 

200 AIR RECEIVERS, mocked up to 9ft. dia., 100 
to 500 Ib. press: 

ELECTRIC MOTORS. —I150 Totally Enclosed and 
Flameproof Motors up to gad h.p. 

CR ANES. —Mobile 10-ton lorry paneeee, 
30ft.-70ft. extendable jib; es les Diesel-E! 
tric ; — Jones Super 40 (3) ; Neals 2-ton Dice, 
20ft.” jibs 2 Derrick, S-ton Butters Electric 
travelling type, 90ft. jib; 5-ton Wilson Electric 


7Oft. jib ; y Rushworth Electric, 65ft. jib ; 
Steam Loco, 18-ton Brownhoist, 5Oft. jib ; 10-ton 
Coles, 40ft . jib ; 8-ton Wilson, 35ft. jib’; 5-ton 


Smith, SOft. i ; S-ton Cowans Sheldon, n, SOft 

jib; 5-ton rafton, 38ft. jib ; 

damson, 42ft. span ; 20-ton Vaughan, 42ft. span 

span, 60-ton Clyde, 40-t0n 
bcock, F; S-ton Henderson, 

24ft. 74in. span, $-ton King, 29ft. 3in. 

andy 2-ton Morris, ooh. span, 2-ton Smith, 34ft. 


RAILWAY MATERIAL.—Hunslet 0-6-0, 18in. by 
26in. cyl. ; 14in. by 22in. ; 
150 h.p. Stephenson Diesel Loco., fluid flywheel 
drive : Rustor 80/88 h.p. Diesel Loco... electric 
Start, flameproof; Peckett 1I4in. by 22in. and 
ae Oy 12in. oem Locos. ; a Ib. Track, 

turnouts, locos. 

STEEL PIPING. —50,000ft., 2in. Galvanised, new ; 
60. -» Jin. black new: 5000ft., 8in. seamless : 
1000ft., 12in. seamless ; 5O00ft., i4in. seamless ; 
400ft., 18in. riveted ; >s0ft., 31in. o.d. welded 

3800ft., 2lin. seamless flan 
24in. riveted ; 1450ft., 27in. 0.d. welded hanged : 
216ft., 48in. riveted ; D16ft., 0in. riveted. 

bey Ay md {RON PIPES. Large "stocks all sizes up to 


and s.s.. Immediate delivery. 
VALVES ne — tional Surplus Ministry Lot New 
— an hn and Yalves, over 5000, imme- 


w makers’ prices. Large oo we 
a sis, Seperated of Slide Sluice, Gunmetal, R: 
id Check Valves. List on request. 
STORAGE TANKS.—300 cylindrical and ree 
lar up to 12,000 gallons, for oil and petrol, 
sectional steel and cast iron up to 50,000 gallons. 
MACHINE TOOLS.—Scriven Plate Bending Rolls, 
14ft. by ae Robertson Straightening Rolls. 
ote 6in. Bending Rolls. 7ft. by 4:n.; 
T Hydraulic Vertical Straighten- 
ing 15ft. "by 3ft. table ; Herbert 3ND Miller, 
6lin. by 15in. tabie ; Pels Punch and Shears, qin: 
capacity ; nine new 2 cwt. and I cwt. Pneumatic 
Hammers. 


SLING a ae. WORKS, 
’Phone : Coleford 2271/2. E106 Gc 





ek one 500 H.P. SLIP- 
RING ELECTRIC MOTOR, 196 r.p.m., 
pe pte ene cycles, complete with control panel 
— gearbox, giving a finai speed of 


Malte and 3 quarbes available separately if required. 
JOHN CASHMORE, LTD. 


Newport, Mon. 
Tel.: Newport 66941 (6 lines). 
E120 Gc 





BRAITHWAITE SECTIONAL STEEL 
TANKS 
Three 16ft. = Lesa by 8ft. by 12,800 gallons—on 


30ft. Steel T: 
One 8ft. by sh. <4 8ft. by 3200 gallons—on 24ft. 
Steel Tower. 
£635 lump sum—‘as now standing.”—BOX eo 
E7871, The Engineer.” 


MONOMETER SCWT. VALVE-OUTLET 
on eee FURNACE, reconditioned as 

w. £65, ex Works.—LANSTON VAUGHAN, 
LTD., 116, Strand, London, W.C.2. 








E1943 G 





July 4, 1958 
FOR SALE 


TWh 


FOUR UPSTROKE HYDRAULIC PRESSES, 
20-ton capacity, stroke approx. 10in., daylight 
a platen size 154in. »* 12in., distance between 

h back rams 16}in., ated construction, 
~ table moving in ‘tides. 

TWO UPSTROKE HYDRAULIC PRESSES, 
10 tons capacity, fabricated construction, bottom 
table moving in slides, stroke of ram Sin., daylight 
13in., — size 8in. gut vada = 9in. left to 
right, distance ween 

TWO FRASER MONO RADIAL t }YDRAULIC 
PUMPS, type OLS30, capacity 30 g.p.m. at 
3300 Ib. Ail. Cees led to Brush 75 ps. 
slip rs, mounted on combined baseplate. 

UNUSE "FIELDING & ons HORIZONTAL 
THREE-THROW HYDRAULIC PUMPS, type 
HC, rams I#in. dia. by 3in. stroke, working 
pressure 4480 Ib. p.s.i., driven through David 
Brown 10in. reduction gearbox and direct-coupled 
= Fa ae ey slipring motor, all mounted over oil 

r tank and combined baseplate. 

HORIZONTAL THREE-THROW HYDRAULIC 
PUMPS by Henry Berry, ram dia. 24in. by 6in. 
stroke, capacity approx. 13 gallons per minute at a 
working pressure of 2 tons p.s.i. pressure, driven 
through single purchase gearing, requiring approx. 
45 h.p. to drive. 


THO* W. WARD LTD. 





ALBION WORKS - - - SHEFFIELD 
*Phone : 26311. *Grams : “ Forward.” 
E21S G 





HYDRAULIC PRESSES 
HYDRAULIC PUMPS 
Hydraulic Accumulators, Valves, Fittings, New 
and Second-hand. Complete installations. 
All kinds of Hydraulic Equipment in stock. 
THOMPSON AND SON COREL WALD) LTD., 
Cuba Street, Millwall, London, E.14 


East 1844/5. 
Elllc 





NISSEN TYPE HUTS for sale. Prompt despatch 
of 16ft., 24ft. and 30ft. wide huts ; also ““ Romney” 
Huts, 35M. wide, and “ Blister Hangars, 86ft. 
and 9ift. These buildings are in various 
lengths By a. steel emewask with gal- 
vanised corrugated steel sheeting.—Full details from 
Dept. 115, J. Thorn and Sons, Ltd., Brampton 
Road, Bexleyheath, Kent (Tel., Bexleyheath ra 

G 
FOR DISPOSAL.—Two 350 h.p. “ Asca” reduction 
geared electric motors with starting .. 
Motor speed 1420 r.p.m. Output speed 
400 volts, 3-phase, 50 cycles. All in excellent con- 
dition. Also, "gj lengths of 0-2in. and 0: lin. 
paper insulated covered and wire-armoured 
cables.—BOX No. E7901, “The Engineer.”’ G 
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RUNNING SHORTP 
REMEMBER... 


WAROS might have 1#/ 


THOS. W. WARD LTD 
ALBION WORKS, SHEFFIELD 





HIGH STRENGTH BOLTING! 






for 
Structural Joints 





Brochure on High Strength 
Bolting, available on request. 


& SON LTD 


Sesnuel 
Bamber & eo Limited, 
Tel 6860 


London Rep ; Kelway 
rem 7, 78 Victor ia St. SW. 
teners Ltd. 2 Hall St. Ba — 
County Durham. _ Telephone: iS. Barnard rth 
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FOR SALE 


600 


Efco BRIGHT ANNEALING FURNACE, 30ft. 
mattress Conveyor Type, 44kW. —, Fa ph. 
supply, temperature 1100 deg. C., Ib. fae. 
brazing or 50 Ib./ft. conveyor, Cuding spare 
hearth, ied tamer atmosphere. 

Unused foo CONTINUOUS WIRE MESH 
BELT CONVEYOR FURNACE, temperature to 
peda hana Me er on all acces- 

sories protective atmospheric 

etalectric PIT TYPE CARBURISING FUR- 

NACE, 60kW. es 3 1000 deg. max. temp., 

approx. 2ft. diam. x 5 ous with Kent controller 

Seoaler Ge Sates See mild steel cooler set in 


floo; 

Two Gibbons BATCH GAS-FIRED CARBURIS- 
ING FURNACE (non-recuperative), with balanced 
pe ae ee 640 deg. oper: temp. ( weer ond 

.), internal dimensions 6ft. deep x 48 
en x at in. effective hei; 

Two Incandescent BATC “GAS-FIRED CAR- 
BURISING FURNACE (fully recuperative), 
with balanced front door, 1000 deg. temp., internal 
dimensions 6ft. 6in. deep x 4ft. wide x 27in. 


ve tT ane 

Metalectric T. ONIC 30kW. INDUCTION 
UNIT, for heat 
treatment of parts of 


HEATING GENERATOR 
shafts, &c. 

GAS-FIRED LOW TEMPERATURE SALT 
BATH, natural draught, 24in. x 1Sin. x 1Sin. 
capacity, 104in. diam. flue aaa ely tege cowl 
with 6in. exit exhaust pipe leading into this from 
gas jet cham! 

Brayshaw HIGH-SPEED TOOL HARDENING 
MUFFLE FURNACE, gas-fired, 9in. x Qin. 
x 12in. deep, capacities val — chambers, 
foot control operates both d 
etalectric STEEL ELECTRODE ELECTRIC 

SALT BATH FURNACE, 40kW., 





1350 deg. C. 
max. temp., 400/3/50 cycies, pot approx. 1!2in. 
diam. x 12/18in. deep, primary volts 400, secon 


volts 20, primary amps. 58, secondary amps. 1160, 
indoor type transformer, 15kVA. capacity, control 
gear and Foster indicating thermometer and 
Pw 

I. GAS-FIRED SALT BATH, 10}in. diam. ~ 
15in. deep pots in preheater and salt bath chamber, 
single heat manual control on gas, 64in./2in. 
discharge, forced draught fan and 400/3/50 cycles 
motor, Foster indicating thermometer and pyro- 
meter. 


Incandescent GAS-FIRED CARBURISING FUR- 
NACE (non-recuperative), ilin. wide x Qin. 
high x 12in. effective depth, balanced door approx. 
800 deg. C. temp. for H.S.S., fitted Kelvin é 
Hughes electronic perme and 1000 deg. 
Foster indicating therm 

Brayshaw SMAL DOUBLE-CHAMBER GAS- 
FIRED MUFFLE FURNACE for high-speed 
fieh capacity of each chamber 4in. wide x jin. 

x Sin. ,° no doors, furnace on pedestal. 

HA SD-OPERAT D SCREW PRESS for straighten- 
ing camshafts, cast iron bedplate with centre built 
-- to take camshaft up to 42in. long, built on 


and, 
Oldfield & Schofield SHAFT a 
PRESS, to take shafts 3in. diam. up to 36in. 
= & Schofield SHAFT STRAIGHTENI ‘G 
CHINE, 20 h.p., 400/3/50 cycles motor, 
saan heavy overhung type for ——— 
shafts 4in. diam., cast iron bedplate with sha’ 
centres up to 48in. 


GEORGE COHEN, 


SONS AND CO, LTD. 
WOOD LANE, LONDON, W.12. 
Tel. : Shepherds Bush 2070 ; and 

STANNINGLEY, NR. LEEDS. 
Tel.: Pudsey 2241. E205 G 





FOR SALE 


One 3-ton Taylor Jumbo Hydraulic Crane, diesel- 
driven. 

One Rapier !-ton Shop Truck Crane. 

§-ton Morris Versatile Diesel/Elec. <. Mobile Crane on 
solid rubber tyres. 

5-ton Smith Steam Loco Crane, 4ft. 84in. gauge, 
35ft. jib, new 1949. 

6-ton Rapier Super Pet. /Elec. Mobile Crane on solid 
rubber tyres. 

6-ton Rapier Standard Pet./Elec. Mobile Crane on 
solid rubber tyres. 

Fordson Major Diesel Tractor, 
Horndraulic shovel equipment. 
Fordson Major Diesel Tractor, 

Horndraulic equipment. ; 
3 cu. yd. Rapier 410 Diesel-driven Excavator with 

4-purpose or dragline equipment. 

i cu. yd. Rapier 4 -driven Excavator with 
shovel or dragline equipment. : 
cu. yd. Rapier 440 Diesel-driven Excavator with 
shovel or dragline equipment. 
cu. yd. Chaneside” Loadmaster “ 500” 
driven Leadiie Shovel. 


WILLIAM G. SEARCH, LIMITED, 


WHITEHALL ROAD, LEEDS, 12. 
Tel.: 639081 (0 lines). 
SEARCH (LIVERPOOL), | pereED, 
HAMMOND 
KIRKBY TRADING ESTATE. " LIVERPOOL. 
Tel.: Simonswood 2634~-5-6, yess 
G 


complete with 


complete with 


Diesel- 


— 





85 H.P. DIESEL LOCOMOTIVE, standard 
gauge, weight 16 tons by MOTOR RAIL 
Sale or Hire. 





Joseph ley. & ass Ltd., 
tol, 

Tel.: Bristol “56037. E7858 G 

FOR SALE 
HICYCLE PLANT—B.T.H. Frequency Changer, 
r.p.m. , 6 — 400/420/440V., 16/15 
amps, 3 ph., 50 ght 114 amps., 

3 ph, 200 cycles, kVA 35° Pi PF, 0:8. 
gh Frequency Hi Grinding “and Polishing 
hines. Large stock of mops, bobs, stones, 
etc., also one ted blade bending 
and folding om a by motoriscd, capacity 
8ft. 3in. by nly by #in., 3ft. Sin. by 

a = on 

ples of emi con c.W. “ee oat. 


E7908'6 











THE ENGINEER 


AUCTIONEERS & VALUERS 


JOHN FOORD 


& COMPANY 


VALUERS AND 
ASSESSORS 
OF WORKS, FACTORIES 
ENGINEERING PLANT 
AND MACHINERY 


VICTORIA STREET 
LONDON, S&.W.1. 


VICTORIA 2002/3/4 
Established Over a Century 





56, 





By Order of the Owners 
FOR — BY or TREATY 
ie business 
THE EAST ANGLIAN “ENGINEERING 
Co., LTD. 


including the 


FREEHOLD FACTORY 


at 
LOWESTOFT 
containing a floor ose of 42,000 square feet 


PLANT, MACHINERY & EQUIPMENT 
inc! “ey! 
S.S. & S.C., CAPSTAN & TURRET LATHES, 
DRILLING, TAPPING, we oy SHAPING, 
SLOTTING, PLANING, BORING & OTHER 
MACHINES 


PAINT SPRAY, 
HEAT TREATMENT & SAND BLAST PLANTS 
ACETYLENE & ELECTRIC WELDING 
EQUIPMENT 
AIR COMPRESSORS, ETC. 
ea Particulars obtainable from : 


Richard Ellis & Son, 

Chartered Surveyors, 165, Feacherch Street, 
London, E.C.3 (Tel. : Mincing Lane 4272) or 
Messrs. 


Henry Butcher & Co., 
Industrial Auctioneers and Valuers, 73, Chan- 
aie 8411). 


cery Lane, London, W.C.2 (Tel. : 
99 5 





WORCESTERSHIRE 
Pershore 
adjoining the London-Oxford-Evesham-Worcester 
railway, 7 miles from Evesham, 9 miles from Wor- 
cester and 30 from Birmingham. 


Bruton, Knowles & Co., 


= instructed by the Secretary of State for Air 
to sell 
by Auction at 
The Angel Hotel, Pershore. 
on Wednesday, 16th July, 
at 3 p.m. punctually. 
An Important and Valuable 


FREEHOLD AND TITHE FREE 
Bates PROPERTY 
suita 


LIGHT INDUSTRY, ‘mee OR SEASONAL 


"j958, 


comprising the " 
Workshops, Stores, Offices, Garages, Mess rooms, 
Kitchens and Living Quarters, 
several being equipped with Central Heating and 
Power. 
Included in the sale are 
EQU IPMENT rai FITTINGS 
“*Beitantis Oil and Si Boilers, Cooking Ranges, 
itannia Oil and Steam 
Hot Plates, Calorifiers, Baths, Basins, Sanit 
Effects and Linoleum. ey 
Particulars and Conditions of Sale can be obtained 
from the Auctioneers’ Offices, Albion Chambers, 
Gloucester. E7855 3 








FOR SALE 


TWO NEARLY NEW POWERFUL 
CRANES 


90-ton Electric Travelling Goliath Crane, 106ft. 

span, 72ft, lift, all lattice steel construction, electrics 

4 volts, 3-phase, 50 cycles. Tested by Lloyds to 
tons. 


35-ton Electric Portal Wharf ye built 1945 ; 35 
tons at 60ft. fixed radius, 85ft. height of lift, "rail 
admi' 3 lines of standard gauge 
trac. electrics (3/50, with Ward-Leonard 
generator. 
REED BROTHERS (ENGINEERING), LTD., 
Replant Works, Woolwich ” aes Estate, 


London, S.E.18. 
Telephone : Woolwich 7611/6. 8 











893 G 





FOR SALE.—One “ Arclight” Wall Type Photo 
Copier, Antiquarian size, g ammonia 
developing box and several sundry 
int size S4in. by 33in.—Enquiries to ‘Purchasing 

t, West Norfolk Fertilisers, ‘nee 

G 


AUCTIONEERS & VALUERS 





Established 1850 


WHEATLEY KIRK 
PRICE & CO. 


8. L. JUDBON, F.R.1L.CS., FAA, 

8. BEDDARD, A.!.MBCH.E., F.A.L.P.A. 
M. S. CHEAVIN, F.A.1. 

G, &. GIBBS, F.A.L.P.A. 





SURVEYORS, VALUERS 

and AUCTIONEERS of 

FACTORIES, PLANT and 
MACHINERY 





FIRE LOSS ASSESSORS 





9 REX PLACE, LONDON, 


Telephone: HYDE PARK 8844/5/6 (3 lines) 


125 
AUCTIONEERS & VALUERS 





ESTABLISHED 1577 


LEOPOLD 
FARMER & SONS 


conduct 


AUCTION SALES 


and 


VALUATIONS 


OF PLANT, MACHINERY AND 
INDUSTRIAL PROPERTIES 


FACTORY INVESTMENTS 
MORTGAGES ARRANGED 


46, GRESHAM STREET, 
LONDON, E.C.2. 


Telegrams: 


T : 
Monarch 3422 (8 lines) Sites, London 





HENRY BUTCHER 


AND CO. 


Auctioneers, Valuers 
and Surveyors 


 eprerene 
SALE & VALUATION 


sNGnEMRING & ALLIED 
WORKS 
PLANT & MACHINERY 








73, Chancery Lane, London, 


W.C.2. 
HOLBORN 8411 (8 lines) 





Established 1807 


FULLER, HORSEY 


SONS & CASSELL 
Speciali 


SALE & VALUATION 
OF 
WORKS and MANUFACTORIES 
ENGINEERING PLANT 
and MACHINERY 
10, LLOYD’S AVENUE, 
LONDON E.C.3. 

Telephone: ROYAL 4861 








electrical and miscel- 
laneous stores. 


~ 


. Lathes, grinders, drillers and ta 
welders, etc located at Coatbr: 


for (2 and 3), tenders must be submitted by 25th 


App 
of Supply, Directorate of 


- 2g 
By Order of the Minister of Supply 


GOVERNMENT SURPLUS STORES 


AUCTION PROGRAMME 
Main Location 


July 7-11 P: ] pn os Storage Depot, W. 
carrying vehicles, , Notts. HANSO Dept. L), 
earth-moving and lift- Byard Lane, ridieamith 
ing Gate, Notti 
their etc. (Tel.: 47271.) 

July 15-16 150 vehicles, machine Central Tr a MIDLAND MARTS, 

and miscel - Bicester, LTD. (Dept. L), Market 
laneous stores, in- ee | 5 Oxon, 
e 


cluding :— 

GS. trucks, water tankers, Scammell! heavy-duty diesel tractors, 

well, Denham precision and piston ec "Crom 
power aeyranag Bi gpa milling — 
generating Spares, tyres and tu rubber-tyred ie wheels, steel 
fabuleg oe racking poles, steel! binning, wireless sets and an deetris sable, 
engineers’ and other hand tools, tarpauling covers, large quantity of domestic 
and office furniture, leather gloves, drag ropes, etc. 


July 23-24 isceilaneous stores, M.O.S. Stor. Depot, R DWIN 
including vehicle letherens, Mewstend. & BRIGH LTD tone 
tyres, radio equip- L), 20, Street, Here- 
ment, etc. 

(Tei.: 4366.) 

July 29-30 Machine tools, tex- M.O.S. Storage Depot, NORRIS 

tiles, vehicle spares, Byley, Middlewich, toon. L), a. * Soe 


(Sale at New Isli 
Public Hall, Annan, 
Manchester.) 


Catalogues, Is. 0d. each (P.O.’s only), available only from the auctioneers shown above. 


SALES BY TENDER 
1. Surplus Wireless Sets, B44, Mk. 2, Kit No. 1, located at Sittingbourne, Kent. 
2. Birlec Heat Treatment Plant, capacity 14 tons per hour, located in London. 
. cold saws, ing and marking machines, presses. 
centring ing + Presses, seam 


For (1), applications for tender forms must ry 15th July. 


lications for tender forms, stating which tender is 
Disposals, First Avenue House, 


inders, 
cwt., 


other lathes, sensitive drilling columns, 
electric stackers 5 to 


2. 
Tel: Blackfriars 8373.) 


ap foo to we ey 


Elis; 








Lynn. 








=) ae ymin ae 





eee eres t 
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IN ALL-PURPOSE POWER! 


T YOU SPECIFY THE FEATURES! 
J IN[olU/S/T/R] WALL YOU DON'T HAVE TO BUY WHAT YOU DON'T NEED! 


D f This new all-work wheel tractor is the most economical buy ever! Although designed to 
QO operate a big range of industrial tools, it can be supplied with just the features you want 

pH for any one specific job! 
The B-250 offers you, for instance, the choice of several rear linkage combinations. With 
the drawbar/no-hydraulics combination you have a low-cost haulage unit. With fully 
live hydraulics but without three-point linkage you’ve everything you want for opera- 
DIESEL TRACTOR ting loaders and remote cylinder-controlled equipment. And with the 

complete three-point linkage you have a truly versatile outfit. 

30 B.H.P. Because you order only what you want you're bound to save money in 
buying the B-250. Contact your International Harvester dealer now 
for fuller information. 








Performance-proven Features 









DIFFERENTIAL LOCK The B-250 is the first British 
tractor to give you this feature—which is standard 
equipment. It enables the B-250 to operate in slippery 
site conditions where larger and more powerful tractors 
are often immobilised. 












LIVE HYDRAULICS These are truly live because 
they’re engine driven. Uninterrupted by clutch action 
and independent of the power take-off, they give you 
faster, more responsive control. 























INTERNATIONAL 
HARVESTER 


INTERNATIONAL HARVESTER COMPANY OF GREAT BRITAIN LIMITED, HARVESTER HOUSE, 259 CITY ROAD, LONDON, E.C.1 
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AERASPRAY 


TRADE MARK 





The Plant shewn, for Motor Car Badges and other motifs, 
is the most recent of many orders for this important 


customer. 


The planning of the complete installation was 


undertaken by Aeraspray and we designed, manufactured 
and installed all the equipment including De Luxe Type 


Water Washed Spray 
ment, the Slat Type Conveyor and the Infra 


Head Works & Offices, Nechells, Birmingham, 7. Phones: EASt 1671-4 etc. 
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Complete Installations 


Oven with hood : no other organization in Britain is able 
to offer the same facilities. The high standards set by our 
client resulted previously in a very big percentage of 
rejects which has now been almost entirely eliminated. 
They say :—‘* Of all the large sums spent by us in exten- 
sions and re-equipment over the past three years, we feel 
the cost of this installation to be the money best spent ‘ 


New Catalogue Gladly sent on Request. 
AERASPRAY ASSOC. LD. Makers of Spray Guns, Single & Two Stage Air Compressors, Conveyors, Spray Booths, Infra Red Drying Plants 


1 Victoria St., London, S.W.1. 


Phones: ABBey 5095-6. Also at Glasgow, Manchester, etc. 
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SULZER 


Gas Turbines, Axial and Radial Compressors 














One two of Sulzer 7,500kW gas turbines supplied 
to a Belgian steelworks, burning blast-furnace gas : 
with two-stage compression of the combustion air 


and gas and generating electricity and furnace blast. 


HIGH EFFICIENCY - PRECISION CONSTRUCTION - ROBUST DESIGN 


WIDE RANGE OF APPLICATION -: SIMPLE REGULATION ‘5 


EDFORD SQUARE, LONDON, 


SULZER BROTHERS LIMITED HAVE OFFICES AT:— WINTERTHUR ~- PARIS - NEW YORK - MADRID ~- CAIRO <= AIO DE JANEIRO ~- BUENOS AIRES - VIENNA = KOBE. 
Representatives at -— BRUSSELS - MILAN - AMSTERDAM - LISBON - COPENHAGEN - OSLO - STOCKHOLM - HELSINKI - ATHENS - ISTANBUL - ALGIERS - JOHANNESBURG - HAIFA - BOMBAY - KARACHI 
COLOMBO - SINGAPORE - BANGKOK - RANGOON - SAIGON - MANILA - MONTREAL - MEXICO CITY « BOGOTA - CARACAS - SANTIAGO (CHILE) - LIMA - LA PAZ - SYDNEY - MELBOURNE - WELLINGTON 
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fabrication 


of wire products 


eldmesh 


in rolls or sheets 





is an ideal 
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Cut it to the shape you want — it holds together 
because it’s welded together. In the Weldmesh list of 
standard sizes you will find a mesh size and wire gauge 
to suit every purpose. 


A technical service is available to handle any problems. 


Weldmesh is a registered trade name and is supplied direct to users by the sole manufacturers: 


THE B.R.C. ENGINEERING CO. LTD., STAFFORD 


London, Birmingham, Bristol, Leeds, Leicester, Liverpool, Manchester, Newcastle, Cardiff, Glasgow, Dublin, Belfast, Bulawayo, 
Calcutta, Johannesburg, Singapore, Vancouver. Export Sales: 54 Grosvenor Street, London W.1 
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Railway and other bridges 
Constructional steelwork 
Overhead electric cranes 
Welded fabrications 
‘Meehanite’ castings 
Mining equipment 
Mine cars and pit tubs 
Railway wagons 
Tri-pedal iron paving 
Sheet metal machinery 
Wrought iron bars. 


Aglite Lightweight aggregate 
High quality bricks 
The word MEEHANITE is « registered trade marks 


VUPTTERLEY 


THE BUTTERLEY COMPANY LIMITED -: RIPLEY: DERBY: ENGLAND Telephone: RIPLEY 411 (9 lines) 
London Office: 9 UPPER BELGRAVE STREET, S.W.1. Telephone: SLOANE 8172’3. 
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